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HOW TO STUDY 


rr^HE best way to study is the way which suits you best and which 
is the most convenient. There are two available methods: let 
us examine them. 

EVENING CLASS 

Will it always be convenient for you to attend ? 

If not, you may miss a lesson, and this may be your failing point. The 
class may be held while you are on duty. 

Have you considered the total travelling costs added to your fees ^ 

If you do not understand a certain point, would you . . “ let it go,” 
or would you jump up before all the class and say, “ Please, teacher, 
all the others seem to understand, but I don’t ” ? 

TUITION BY POST 

You can study just when and where it suits you. You fix your own 
time. You do not have to go to your studies ; the postman brings 
them to you. 

There are no travelling expenses. 

If at any time you experience any difficulty you can ask our help 
and nobody will know it. All you have to do is to send a note 
explaining your difficulty, and you will find the Tutors are always 
willing to give every possible assistance. 

There is nothing that a Classroom Teacher can say to a class that 
we cannot also say in print The spoken word may be forgotten, 
but the printed or typed word is permanent, and you can always 
look back and refresh your memory. 

There is nothing that a Classroom Teacher can show on a black¬ 
board that we cannot also show on a white paper; the lesson on 
the blackboard gets cleaned off, but the printed or typed lesson is 

permanent, 

A Classroom Teacher’s explanation may be forgotten, but a written 
explanation may always be kept for reference. ——— 

A Classroom Teacher cannot give you a private word of encourage¬ 
ment, but a Correspondence Teacher can do so whenever your work 
deserves it. On the other hand, he, where necessary, points out your 
mistakes privately. 



OUR METHOD OF WORKING 


W HEN you have sent in your enrolment to us, either through a 
representative or direct to the College, we at once send the 
volumes of the Reference Library for you to study from. We also send 
typed and printed Instruction Papers showing you the parts to study and 
the parts to miss for the present, and thus we guide you through your 
studies, telling you exactly what to do; and to see that you have 
thoroughly mastered the information pointed out to you we set a number 
of questions for your home-work. You answer these questions in the way 
described, then send in your home-work to us in the printed addressed 
wrapper sent to you for that purpose. Your an‘?wers are then thoroughly 
examined and corrected, mistakes pointed out, etc.; and so that you may 
get a thorough and proper grasp of how the questions should have been 
answered, typed or printed Model Answers are sent so that you may 
compare them with your own work. With these is sent your next lot of 
Instruction Papers. 

In this way you progress until you have done about six lessons. You 
are then examined upon that stage. The Examination consists only of 
the work you have already been taught. If you successfully pass this 
Examination you receive the Award of Merit, and are moved on to the 
next stage, and so on right through the entire Course. When you have 
completed your studies there is a Final Examination, and if you arc 
successful in passing this the College Diploma is granted to you. 

If a Lesson is too easy, and a Student is advanced, he must let us 
know, and more difficult work will be put to him. If the work is too 
hard, then still he must let us know, so that we can make it easier. 

Students should at all times consult their professional tutor in case of 
any difficulty, but so graduated and so perfect is our system of Teaching 
that we are pleased to say, although we have thousands of Students upon 
our books, we do not have as many as four difficulties notified in any one 
year. The reason for this is that our methods of explanation are so clear 
and so understandable that, although difficult work is got through, it is 
written in such a lucid manner and so fully described that it is impossible 
to mistake or misunderstand it. 

TO STUDENTS LIVING ABROAD or on the high seas a good supply of 
lessons is given, so that they may be done in their order and despatched 
to us for examination and correction. They are then sent back with 
more work, and in this way a continuous stream of work is always in 
transit from the Student to us and from us to the Student, 



JIM’S CONFESSION 


E very one has seen the pictures of Jim. His full name is James 
Henry Bennett, but to his friends he is Jim. I believe he likes to 
be called Jim, because at the College it is always * The Governor.' 

I don't like the College, because it seems to change Jim so much; 
he is a sort of Dr. Jekyll and Mr. Hyde. 

Perhaps you don’t know what that means; well, it is a sort of man 
who has—well—how shall I put it?—kind of has two entities. Yes, 
that's it—two entities. 

Out of the College he gives you the impression of a man who has 
done something good and is pleased with himself. In the College he 
looks anxious as if the destinies of thousands of people depended upon 
him ; and from what I hear I believe they are, and I also believe those 
destinies are in safe hands. 

Well, never mind that. I set out to tell you of what Jim confessed 
to me. 

‘Jim,* 1 said to him one Sunday evening after we had been fora 
walk in the country (Jim likes country walks), ‘ I sec your advertisements 
about, I see your name about, I hear of your College everywhere I go; 
you must be doing an awful big business, and making an awful big pile 
of money.’ 

Jim laughed. ‘ Big business. Yes ; Big money, No.* 

‘ Why, Jim,* I said, ‘ how *s that ? It don’t seem to fit.* 

‘Well, you see,’ said Jim, ‘ I can only eat one dinner at a time, sleep 
in one bed at once, wear one hat at once, ride in one car at once I have 
all these, so what else can I get out of the College ? * 

‘ More pleasures,’ I said. 

His face spread out into a wise and gentle smile, and I knew that I 
had said something silly. I grinned a little as a sort of cover, and as I 
looked into Jim’s face I thought I saw mingled with that smile a 
little unusual moisture in his eyes, a sort of expression that said, ‘ Oh 

you don’t know, you don’t know-* I felt at once that I had touched 

a soft spot, so I waited. 



JIM’S CONFESSION-con^/iii/eif. 

Jim’s emotional—and expressive. * Pleasures ? ' he said. * Yes, my life 
is all pleasure. Summer holiday, fishing, tennis, billiards, auction. Bad¬ 
minton, motoring, but oh! they are only periods of rest from the real 
pleasure; my pleasure starts,’ said Jim,‘when I read my private letters, 
and one after the other 1 get the glad news of the success of My 
Students. My Boys, MY MEN! Boys and men who have relied on me 
to guide them to a successful career have written to me with thankful 
hearts That’s pleasure; that’s real, unselfish pleasure,’ snapped Jim; 
‘that’s the pleasure that lasts.’ 

‘Jim,* I said, ‘ you are an enthusiast; you like your work ! ’ 

‘ I like my work,’ he said, ‘but work as work’ —here comes Jim’s con¬ 
fession. ‘Oh, Hell!’ says Jim (Yes, Jim swears sometimes when he is 
excited). ‘ Oh, Hell! ’ says Jim, ‘ I hate it like poison.’ 

I gasped for breath. I stared at Jim. I could not believe, could not 
realise, what I had heard. ‘ But—but,’ I said timidly, ‘ you have been a 
student and a worker all your life.’ 

‘Yes,’ he almost snapped at me; ‘but not because I like it.’ 

Then said I, feeling as if I were probing into his innermost soul, 
‘ Why did you do it ? Why do you still do it ? ’ 

Silence, Jim looked at me, and his old, sweet fatherly smile returned 
as he said : ‘ When I was young, what I needed most was a guiding 
hand. I knew that only knowledge could help me on in the world. I 
wanted knowledge, and did not know where 1 could find it. I sought for 
it, I found it, I knew that there must be thousands of others like me 
looking for a guiding hand, so I decided to be that guiding hand, and 
I have worked damned hard to do justice to the responsibility I have 
assumed.’ 

That’s Jim. 

‘ Also,’ said Jim, the merry twinkle now returning to his eye, ‘ I like the 
good things of the earth, I like all the pleasures, and there’s only one way 
to get them: Work for them, whether you like it or not— Work—* 
the good things will follow in due course.* 
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Abrasion.—A grinding process largely 
employed in Engineering Work¬ 
shops for removing the surfa(>es 
of metal objc'cts m cases where the 
application of a cutting tool is not 
suitable. 

Absclute Pressure.—Pressure leckoned 
from zero, which is 14-72 lbs. pen- 
square inch below the pressure of 
the atmosphere. The pressure in a 
steam boiler or an engine is usually 
reckoned above the atmospheric pres¬ 
sure, and is known as the gauge 
pressurty but in making steam engine 
and other calculations it is necessary 
to take the zero as the basis. Hence, 
absolute pressures are equal to gauge 
pressures, plus 14-72 lbs. per square 
inch. 

Absolute Stress.—The load in lbs. or 
tons per square inch which, if gradu¬ 
ally applied, would just cause failure 
of a bar of iron or steel or other 
material. 

Absolute Temperature. — Temperature 
reckoned from an imaginary zc*ro 
(see Absolute Zero) which is 272° 
below the zero or Freezing Point 
on the centigrade thermometer, or 
491° below the Freezing Point on the 
Fahrenheit scale. There is an im¬ 
portant relation between the pressure, 
the volume, and the Absolute Tem¬ 
perature of a gas (see Charles’ 
Law). 

Absolute Umt of Current.—The electrical 
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(Mirrent which, when passed through a 
wire formed into an arc of one centi¬ 
metre radius, and one centimetre 
long, will exert a force of one dyne 
on a unit magnetic pole placed at the 
centre of tlu- arc. 

Absolute Unit of Electromotive Force. 

—-The unit of electrical pressure, 
measured on the Centimetre-Gramme 
Second-System (CULS.). 

Absolute Zero.—The imaginary zero of 
tempmuture referred to under Ab¬ 
solute Temperature, or one at which 


a volume of gas would be reduced to 
nothing, assuming that the tempera¬ 
ture of the gas could be reduced to 
this imaginary figure. Th is tempera - 
ture is 273° below the zero or Freez¬ 
ing Point on the 
centigrade thermo¬ 
meter, and 491° 
below the Freez¬ 
ing Point on the 
Fahrenheit scale 
Absorption Dynamo¬ 
meter.—A dynamo¬ 
meter in which tin 
energy in a rotat¬ 
ing wheel, pulley, o r 
shaft is absorbed, 
as it were, by the 
brake; or, more 
correctly, is wasted 
verted into heat as 
friction set up. 

METER.) 



Absorption 
I lyiiairionioter. 

by being con- 
a result of the 
(See Dynamo- 
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Abutment.—One of the supports for a 
bridge or beam ; usually constructed 
of masonry. 
Acceleration. — The 
rate of increase of 
velocity of a body 
in motion. For 
example, the ac¬ 
celeration of a body 
falling under the 
action of gravity is 
32*2 ft. per second 
every second, 
which means that 

Abutment velocity of the 

body increases 
32*2 ft. lier second every second 
during which it falls. 

Accelerator Pedal.—An automobile tenn 
used to denote a pedal, which, on 
being depressc'd, opens the throttle 
valve wider, so admitting more of 
the charge, and increasing the speed 
of the motor car. 

Accumulator (Sectional). —An electrical 
storage battery. (Sec Battery.) 

Accumulator (Hydraulic ).—A machine 
used in connection with hydraulic 
plant, its function being to store up 
energy and give it out as required 
by the machines. It serves practi- 
call}’^ the same purjiose as does the 
flyv^heel of an engine, storing u]) 
energy when the demand from the 
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Aecuiriulator 
(H ytiiauhe). 


machines is less than the supply 
from the pumps, and giving out some 
of the energy previously stored when 
the demand exceeds the sup})ly. 

The accumulator consists of a ram 


fitted into a vertical cylinder which 
is connected with the pumps and 
with the machines. The water from 
the pumps passes into the ram 
cylinder, raising the ram so long as 
the machines are not requiring so 
much ‘ Pressure ^ water as the pumps 
are supplying, and a surplus of energ}^ 
is thus available in case the machines 
use the water faster than the pumps 
can supply it. The ram may b(i 
loaded to any desired pressure by 
means of a large cylindrical casing 
filled with scrap iron and other 
material. 

Acetylene Generator.—^An apparatus in 
which acetylene gas is generated from 
water and calcium carbide. 

Acetylene Welding.—Welding by means 
of the flame produced by burning 
acetylene with oxygen. Much used 
nowadays for various kinds of repairs 
to steam boilers and engines, for 
cutting out plates, severing train rails, 
and so on. 

Acid Pump.—A pump used for pumping 
acid liquors, the pump barrel and the 
valves being constructed of glass 
instead of iron, steel, or other metal, 
which would be liable to suffer from 
the acid action of the liquors. 

Acid Steel.—Steel made by what is 
known as the ‘ Acid process,’ in which 
the converter or bath is provided with 
an acid lining, ganister. Such steel 
can only be made from pig iron 
comparatively free from jihosphorus. 
(See also Basic Steel.) 

Acme Seating Blocks.—Special type of 
fireclay block largely employed f(jr 
supporting Lan¬ 
cashire, Cornish, 
and other typos 
of steam boiler. 

Active Current.— 

The active com¬ 
ponent of an 
alternating cur¬ 
rent of electricity Acme Sealing Bloek. 
as distinguished 

from the idle or wattless component; 
the component which is in phase 
with the voltage, or the electrical 
pressure. 
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Active Electromotive Force. —^Tho elec¬ 
trical pressure in an alternating 
current cir(‘uit which overcomes the 
ohmic resistance, in contradistinction 
to the pressure impressed upon the 
circuit. 

Active Pressure. —An electrical term. 
(See Active Electromotive Force ) 

Activity. —Power, or the rate at which 
mechanical work is performed. 
Adamson’s Absorber Flue. —A special 
design of flu(i tube for Lancashire and 
Cornish boilers, in which alternate 
rings are made smaller tlian the 
others, the conneciting flanges being 
the same size for both small and 
large rings. The objc'ct of the design 
is to ])r()vicle ‘ spring ’ flanges, or 
unusually large flanges on each end 
of the small tubes, and tlu^reforo at 
each flue tube joint, so tliat the ex¬ 
pansive nu)vements of the tubes may 
be fn‘ely accommodat(‘d, and groov¬ 
ing in the end plates of tlu‘ boiler 
tlius prevented. 

Adamson’s Flanged Seam.—A form of 
riveted joint employ('d for securing 
together th<‘ rings 
of the furnace and 
/flue tubes of inter 
nally firt'd cyhnd- 
rieal steam boilers 

/ _ joints inatt'ri- 

ally strengthen the 
tubes, and the 
^ rivets are not ex- 

heat of the furnace 
gases. 

Addendum.—A term used in connection 
with toothed wheel gearing to denote 

_ the portion 

of a tooth 
\ beyond the 

/* pitf'h circle. 

p.TrHC^Ltr Addendum 

T Circle.- 

_ f The imagi- 

nary circle 
Addendum. which just 

touches the 

crests of all the teeth on a toothed 
wheel. 

Adhesion.— The force with which two 




ciSl 

Addendum. 


bodies stick or (?ling together. The 
term is used in railroad engineering 
to indicate the grip of the wheels on 
the rails, or the friction between the 
wheels and the rails. This force 
must be greater than the tractive 
force if slipping is to be avoided. 

Adhesion (Electric ).—The force of 
attracjtion which exists between two 
bodies charged with opposite kinds 
ot electricity. 

Adhesion (Magnetic ).—The force of 
attraction between tw^o magn(?tic 
bodies. 

Adiabatic.—(^ompri'ssion or expansion 
of a gas doing mtH*hanical w'ork, 
without gain or loss of heat by the 
gas from an external source. 

Adjunct.—A detail added to a machine 
or a stnadure, but not necessarily a 
l)art of the machine or structure. 
A feed valve, for example, is an 
adjunct of a steam boiler. 

Adjuster.—^"I'his term might he applied 
to any contrivance ca])able of elXeet- 
iiig adjustments. Such a contriv¬ 
ance IS used in (dectrical work for 
adjusting the height or position of 
(‘k'ctric lamps. 

Adjusting Screw.—A screw ust^d for 
making adjustment of machine parts. 

Admission (Steam).—The period during 
which steam is admitted to an engine 
cylinder. It is not usual to admit 
the sti^am during the full stroke^ of the 
piston, but only for a portion of the 
stroke, say one-third, or oiio-half, in 
order to make use of the expansive 
pro 2 )erties of the steam, and so 
economise fuel. 

Admission Line.—The line on an 
indicator diagram which represents 
the admission of steam to a steam 
engine cylinder. 

Admission Port.—The port or passage 
through which steam is admitted to 
the cylinder of a steam engine. 

Admission Valve.—The valve which 
admits steam to a steam engine 
cylinder, or the working fluid to an 
internal combustion engine cylinder. 

Advanced Ignition.—A term largely 
used in connection with motor cars 
to denote the advancing of the 
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electric spark which tb’cs the charge 
ill the engine cylindc^r, the object 
being to cause earlier firing. 

Advantage (Mechanical) of a Machine.— 
K^eo Mechanical Advantage. 

Adze.—wood-cutting tool, the blade 
of which is arched and set at right 
angles to the handle. Tlie adze 
differs from the ax('- in that it is used 
for trimming off wooden surfaces, 
instead of chopping through wooden 
blocks. 

Adze Block.—An oblong iron or stet‘1 
block used in connection with wood- 
jilaning machines for s(‘(;uring the 
cutting or jdate irons 

Aeolipile.—A primitive form of st('am 
turbine consisting esscmtially of a 
hollow s[)herical vessel and one or 
more projecting outlc't ])i])es. Steam 
is generated and made to pass through 
these pipes, and the reaction set up 
by the ese.ay>ing steam causes the 
vessel to rotate. 

Aerial.—A group of conductors sup¬ 
ported at a height and used for con¬ 
veying sign ills in wir(‘l(‘ss telegraphy. 

Aerodrome.—A ground u.scd for storing 
aeroplanes and air ships 

Aero-Dynamics .--The science which 
treats of the motion of air (or other 
gas), and tlie various (*ffects produced. 

Aerofoil.—A supporting or a (*ontrolling 
surface for an aeroplaiK*. 

Aerometer.—An instrum(uit used for 
weighing air or gas, and for determin¬ 
ing the tension therein. 

Aeroplane.—A flying macdiine in which 
the flight is effected by means of one 
or more planes or wings which ride, 
as it Avere, on the air, as the machine 
is propelled by means of internal 
combustion engines ojierating a 
propeller. 

Aerostat.—^An aeronauti(*al term which 
denot('s that ])ortion of an air shij) in 
which the gas is contained 

After-Blow.—The process of blowing 
air into a Bessemer converter (as 
used in the manufacture of steel) for 
removing phosphorus from the 
molten metal, after the main process 
of removing the carbon has been 
completed. 


After - Burning. — Delayed combustion 
in an inti^rnal combustion engine 
cylinder ; the result of the explosive 
charge not igniting instantaneously, 
so that the gases continue to burn 
beyond the normal period. 
After-Firing.— The late ignition and 
burning of gases in the sil(Mic(T of an 
inti'rnal combustion (‘iiginc cylinder, 
which have not been jirevioiisly tired 
at the proper instant; the late 
ignition being caused by the burning 
gases of subsequent explosions, or by 
the heat eimtained in the walls of 
the sih'iuser. 

After-Glow.—A gkm of light si*en in 
electric lamps of the vacuum tube 
type afti^r the (dectric current has 
been cut off. 

Aging. —A t('rm applied to electric in¬ 
candescent lamps and transformers 
to denote a ri^duction of capacity, 
due in the former cas(^ to impairment 
of the filament or coating over the 
glass bulb with opa(]ue matter, and 
in the latter case to magnetic fatigue 
of the transformer. 

Agitator.—A mechanical agitating or 
stirring arraugernc'nt ustxl in connec¬ 
tion with various processes of manu- 
fa(dure 

A.H.—An a 1)1 deviation sometimes used 
for ampere hour, 

A.H.E.—An abbnwiation sometimes 
us(‘d for awpere hour efficicnct/, 

Aich Metal.—An alloy of cojiper, zinc, 
and iron, which may be cast 
hammered, and drawn. 

Ailerons.—Hingi'd flajis fitted at the 
trailing edge of the ])]anes of ai'ro- 
planes for th(' piirjiosc of controlling 
the machine laterally. 

Air.—^A mixture, not a chemical com- 
hinatlon ; principally composed of 
nitrogen and oxygen, in the iiropor- 
tion of 77 parts by Aveight and 79 by 
volume of nitrogen to 23 parts by 
Aveight and 21 parts by volume of 
oxygen, and about 4 parts in 10,000 
of carbon dioxide, a colourless and a 
very heavy gas. 

The weight of the air "which sur¬ 
rounds our earth gives rise to what 
is commonly termed ‘ Atmospheric 
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Pressure,’ whuh is etiuivalcMit to a 
load of 14-72 lbs. on every square inch 
of surface. Air is a very poor con¬ 
ductor of heat, for which reason it is 
c'ommonly used V)y engineers as an 
insulating medium 

Air Bag.—A bag inflated with air, anfl 
used in connection with pneumatic, 
moulding machines for the purpose 
of imparting to the moulding sand a 
uniform and elastic pressure. Com¬ 
monly known as the ‘ presser ’ of the 
machine. 

Air Belt.—An annular space round the 
tuyeres of a blast furnac^e, into which 
the air from the blast pijx' is blowm. 
TIkj object of the bolt is to efFccit a 
uniform and regular distribution of 
the air into the blast furnaces. 

Air Blast for Commutator.—^Aii air 
blast directed against the commutator 
of an electrical dynamo for the pur¬ 
pose of preventing injurious sparking 
at the brushes. 

Air Blast Transformer.—An cloctiical 
transformer in which the tcmiieraturc 
is kept down by moans of an air blast 
produced by a special lilower. 

Air Bound.- A term used in connection 
with pumping to denote that a 
quantity of air is imprisoned sonu'- 
wherc between the suction valve and 
the delivery valve 

Air Brake.—A siiecial form of brake, 
op(*rated by coni] iressed air, or through 
the medium of a vacuum. 

Air Break Switch.—An electrical switch 
wdiich breaks the circuit either in an 
enclosed air s])acc, or in the outer air. 

Air Cell.—A voltaic cell in which air is 
made use of for promoting the 
chi'mical action w hich takes place in 
the cell. 

Air Chamber.—See Air V essel. 

Air Channels.—Narrow spaics of air 
provided under the hearths and firo- 
bridg(‘S of the reverberatory furnaces 
used in connection with st(‘cl making, 
etc. Since air is a very bad conductor 
of Lcat, these air channels serve to 
protect th(^. parts concerned from the 
intense hc^at. 

Air Cock. —Any cock used for opening 
or shutting an air passage. 


Air Compressor.—A machine employed 
for compressing air at atmospheric 
pressure to a much higher pressure, 
so that the compre.ssed air may be 



Air Compressor, 


used as a motive pow^n* for driving 
various kinds of machinery, or for 
ventilation. 

Air Condenser.—A s]jecial form of 
(‘lectne condenser in w'hich a layer 
or film of air is employed for insulat¬ 
ing th(' two ek'ctrjcally (‘barged parts 
from each other 

Air Cooling.—CV)oling hot surfaces by 
in(\ans of an air blast; applied, for 
example, to the cylinders of internal 
eombustiem engines. 

Air Cushion.—A bag or bulb inflated 
with air and used as a sort of 
cushion for minimising the effects 
of shock caused by the sudden 
opening or closing of a tap on a 
w^ator pipe 

Air Cylinder.—The cylindtu- of an air 
compressor, in which the air is com¬ 
pressed to the required pressure ; 
the cylinder of a blowing engine,,, 
from which cylinder the air is fcjrced 
to the blast furnace. 

Air Damping.—Preventing or damping 
the oscillations of elec’tric measuring 
instruments through the medium of 
air. 

Air Drain.—A term used in connec¬ 
tion with ironfounding to denote a 
passage provided for the escape of 
gas from the mould. 
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Air Drill. —A tool used for drilling into 
rock, and worked by compressed air. 

Air Engine. —An engine in which air 
is used as the motive pc^wer, the air 
being n'peatedly heated and cooled. 
The power is obtained by expanding 
the heated air behind a movable 
piston, after which the air esca])es 
and passes through a regenerator to 
another cylinder, where it is com¬ 
pressed and rapidly cooled, tt then 
returns through the generator to th(‘ 
])ower cylinder, where the cycle of 
operations is rejieated. 

Air Furnace.— A furnace to which the 
air is su])])li(‘cl by means of a natural 
draught, as distinguish(‘d from one 
where ai'tificial means are employed. 

Air Gap.— -A term applit*d by el(‘c;trical 
engineers to indicate a gap or space 
ill a magTK'tic circuit, filh^d by air. 

Air Gate.— A term used by moulders 
and ironfounders to denote a vent 
jirtivided in a mould to allow of the 
escape of air when th(‘ molten metal 
js poured into the- mould The gate 
also serves to show Avhen the mould 
is full 

Air Gauge. —A gauge specially designed 
for measuring air j)r(*ssur<\s, and used 
by hydriiulic engineers in connection 
with caisson and other work. 

Air Hardening.— A iirocess of hardening 
cutting tools by the aid of an air blast. 

Air Hole.- A hole provided for the 
escape of air in cases wh(‘r(‘ pieces 
which have to be driven into holes 
could not be jiroperly driven home 
if the air which would otherwise b(‘- 
imjirisoned were not allowed to 
esi’ape. 

Air Jet.—A jet of air admitted to a 
furnace or a gas jiroducjcu* for the 
purpose of ensurincr thorough com¬ 
bustion of the fiu‘l. 

Air Lift. —A machine in which com¬ 
pressed air is employed for the 
purpose of lifting water from a depth. 

Air Lock. —A pneumatic arrangement 
provided in caissons for the purpose 
of rendering the conditions of working 
in resjiect to air pressure differences 
such that they do not affect the 
workmen, as they otherwise would do. 


Air Pocket. —An aeronautical term used 
to denote either a volume of rarefied 
air or a dowiiAA'ard eddy, each of 
which causes the aeroplane to fall 
somew hat. 

Air Pressure. —'J'his may mean the 
pressun^ of air anywhi'rc, but the 
term is conveniently applied to 
denote the pressure of air in a boiler 
stokehold under forced draught. 

Air Pump. —A pumii used for extracting 
air or gas from a v(\ssel. Air pumps 
of special di'sign are employed in 
connection with condensing steam 
engines 
for r e- 
mo V ing 
air from 
condens('d 
steam and 
the con¬ 
densing 
w a t e r. Air Pump 

with the 

object of maintaining as good a 
vaeuum as possible ; they also serve, 
in the ease' of jet condensing engines, 
to nunovc both the condensed steam 
and the condensing w'ator from the 
condenser, so that these may pass 
back to tlu' cooling reservoirs. 

Air Pump Barrel. —The cylinder of an 
ah’ pumj). 

Air Receiver.—An air-containing vessel 
used in blast furnace work for the 
jmrpose of preventing undue fluctua¬ 
tions in the blast pressure. 

Air Regenerator. —An arrangement of 
chequered glazed firc-resistiug brick¬ 
work, which is raised to a high tem¬ 
perature and used for heating the air 
passing to a reheating or other type 
of furnace. 

Air Resistance of Dynamo. —^l"hc resist- 
an(;e offered to the rotary motion of 
a dynamo hy the surrounding air. 

Air Screw. —Another name for a pro¬ 
peller. 

Air Shaft.—A shaft or well-hole used 
by mining engineers for the purpose 
of ventilating underground workings. 

Air Ship. —A flying machine in which 
the necessary support for the machine 
is obtained not from planes or wings, 




THE BENNETT COLLEGE 


as in an aeroplane, but from a groat 
quantity of light gas enclosed in a 
suitable containing vessel. 

Air Spaces. —The narrow spaces left 
between the firebars in a steam 
boiler for the purpose of allowing air 
to pass to the fuel. 

Air Speed Indicator. —An instrument 
for measuring the s])('ed of an aero¬ 
plane relative to the air. 

Air Starter. —A device for starting the 
engines of automobiles. There ar(‘ 
two principal ty])es in general us(*, 
one whcire the crankshaft is turned 
by means of an air motor, and tlu' 
other whf're compressed air is ad¬ 
mitted to th(i cylinders to act on the 
pistons. 

Air Tap. —Any form of tap (‘mjdoyed 
for shutting or opening an air jiassage. 

Air Thermometer. —A thermometer in 
which air is used instead of mercury 
or alcohol. An air tlu'rmometer is 
well suited to the accurate measure¬ 
ment of small changes of temiiera- 
ture. 

Air Valve. —A valve us(h 1 for admitting 
air ; used for example on motor ears 
for regulating the sujqily of air to the 
carburettor. 

Air Vessel. —A vessel containing air; 
cast iron air vessels are largely used 
in connee.tion with 
hydraulic punijis for 
the purpose of 
making the wat(‘r 
flow in a steady and 
continuous stream 
instead of intermit¬ 
tently. 

Ajutage. —An outlet 

formed in the sid(^ 
of a vessel contain¬ 
ing water or other 
fluid. 

Alarm Valve.—A valve used on steam 
boilers and arranged to blow^ off in 
case the water in the boiler falls to a 
serious extent, involving risk of over¬ 
heating and damage to the furnace 
crown plates. 

Alcohol Engine.—An engine in w^hich 
alcohol is used as the motive power ; 
an internal combustion engine. 



Alignment.—The arranging or placing 
of a part of a machine or structure in 
line, or in its true direction, as for 
example, the fixing of an engine 
crankshaft in a truly horizontal 
position and at right angles to the 
centre line j)assing through the centre 
of the cylinder and the piston rods. 

Alive.’—An electrical term used to 
denote that a circuit or a conductor 
is charged, or ‘ alive,’ with (decjtricity. 

Alkaline Bath.—Caustic soda or caustic 
potash solution, used in eh'ctroplating 
for removing grease from the surfaces 
of the articles to bf' tr(‘at(ul. 

Alligator Shears.—A form of shearing 
machine used in the manufacture of 
v/rought iron for cutting up the 
puddled bars y)rior to the piling 
operation (sometimes called ‘ Croco¬ 
dile Shears ’) 

Alligator Squeezer. — A squei'zing 
machine used in the* manufacture of 
WToiight iron for squeezing cinder out 
of the puddled balls, and also for eon 
solidating the mass of metal (some¬ 
times called ‘ Crocodile Squeezer '). 

Allan Link Motion.—^A reversing gi'ar 
fitted to steam engines whieli are 
requiH'dto 
run in both 
dire(‘tKms. 

All Mine Pig. 

—A term 
us(‘d to dis¬ 
tinguish pig iron, as made entirely 
from iron ore, from pig iron of an 
inferior quality manufactured by 
smelting ore with slag and cinder 
for puddling and reheating furnaces. 
The latter form of cast iron is know ri 
as ‘ Chnder Pig ’ 

Allowance for Machining.—The ('xtra 
length, width, d<'])th, or diamcttT' 
given to a casting or a forging, over 
and above the figured dimensions on 
the drawing, to ensure that after 
machining the finished object will 
be of the required dimensions. 

Alloy.—combination of two or more 
metals, which together will give a 
material better adapted to a particu¬ 
lar purpose than either of the single 
metals alone would be. 
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Alternating Current.—A current of 
electricity of an alternating character, 
i.e. one which flows periodically first 
in one direction and then in the 
opposite direction. 

Alternating Current Dynamo. —A dy¬ 
namo which supplies alternating 
current. 

Alternating Current Motor.—A motor 
designed to use alternating current. 

Alternating Cycle. —A series of changes 
in an alternating current. At one 
point the current has no value, but 
from such a point it rises to a maxi¬ 
mum value, falls to zero again, and 
continues to fall until it assumes a 
maximum negative value, after which 
it rises again to zero ; the rise and 
fall then take jflace as before. 

Th(‘ variation of current may be 
well shown by means of a graph, the 
form of which will be a sine curve. 
The ])eriod which elaps('s for the 
current to pass through the varying 
changes from one jiarticular value to 
the same value again is tc'rmed a 
‘ cycle ’ or a ‘ ])erio(l.’ 

The numb(‘r of cycles or ])('riod8 
w'hi(‘h occur in one fiecond is termed 
the ‘ frecpiency.’ 

The maximum value of the current, 
reckoned from zero, is termed the 
‘ amplitude.’ 

Alternator.—A dynamo which generates 
and sui)plies alternating current. 
Strictly speaking, all dynamos gener¬ 
ate alternating cairrent, but by means 
of a commutator the alternating 
current may be converted into con¬ 
tinuous current, which is passed on 
to the cables. In an altc^rnator no 
commutator is provided, so that 
alternating and not continuous 
current is passed into thc' cables. 

Altimeter.—^An instrument used to 
indicate the height of an aiToplane 
above the ground A form of 
aneroid barometer. 

Aluminium.—An unusually light metal 
of a whitish silvery appearance. It 
possesses in a large degree the pro¬ 
perties of ductility and malleability, 
and is a good conductor of heat and 
electricity. Its various properties 


render the metal a very useful one 
to the engineer. Chemical Symbol, 
Al. 

Aluminium Bronze.—An alloy of copper 
and aluminium, in various propor¬ 
tions, particularly valuable in cases 
where considerable tensik* strength 
combinc'd with lightness is required. 
By suitably proportioning the con¬ 
stituent metals, a tensile strength of 
nearly GO tons per square inch may 
be obtained. 

Alundum.—A special pr(q)aration larg(‘ly 
used as an abrasive, or a grinding 
material 

Amalgam.—An alloy of mercury and 
some other metal. 

American Wire Gauge.—The gauge 
adopted in America for specifying the 
si7.(‘ of wires. The largest gauge is 
No -OOOO, th(' (;()rrc*sponding diameter 
being -46 in., and the smallest is 
No. *40, the corresponding diameter 
being *0032 in. The American gauge 
is also known as the Brown & Sharpe 
w ire gaug(\ 

Ammeter.—All (‘lei tncal nu'asuring in¬ 
strument largely used for measuring 
ihe stri‘ngth, in amperes, of an 
electric current. 

Amp.—An abbreviation for amiien^. 

Amperage.—The electrical current in 
amperes which flows through a circuit 
in a given time. 

Ampere.—I’hc unit of (d(‘etrical current; 
the current which will pass through 
a circuit against a resistance of one 
ohm, and und(‘r an electrical pressure 
or an electromotive force of one volt. 
Th(' constant current which, if passed 
through a solution of silver nitrate, 
will cause '001118 of a gramme of 
silver to b(' deposited in one second. 

Ampere Balance.—An ammeter ar¬ 
ranged on the y)rin(*i])le of a balance. 

Ampere Centimetre.—^The magnetic flux 
resulting from the passage of an 
(‘l(*ctric current of one ampcTC through 
a space of one centimetre. 

Ampere Foot.—An electrical unit em¬ 
ployed for determining the voltage 
drop in an electric circuit, the unit of 
cuiTent strength being the ampere, 
and the unit of distance the foot. 
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Ampere Hour.—A unit of electrical 
quantity, viz the quantity of 
tricity transmitted in one hour by 
a current of one ampere. 

Ampere Meter. — See Ammeter. "J'he 
term is sometimes used to d(‘note an 
electrical current of one am j lere flowing 
through a eoiidmitor one mcdre long. 

Ampere Minute.—The quantity of elec¬ 
tricity transmitted in one minute by 
a cummt of one amiien*; one-sixtieth 
of an anqiere hour. 

Ampere Turn.—A unit of magnetic 
force', efjual to the force produced 
by a current of one ampere flowing 
round one* turn of a magiK'tic coil. 

Ampere Volt.-— The unit of ede'ctrical 
powe'r, (i((uival('nt to a curre'ut of one 
ampere streuigth and one volt ek'ctro- 
motive force. 

Ampere’s Eule.—The rule iiroposi'd by 
Ampere for determining tlu' direction 
in which a magnetic needle deflects 
under the action of an eU'ctrii* current. 
The mb' is as follows: ‘ Imagine a 
p(*rson to 1)(' swimming along the 
conductor in the direction m which 
th(‘ curri'iit flow's, and with his fac(' 
towards the necdk' Then the north 
sei'king pole of tin* nci'dU' will b(' 
deflected towTirds Ins left hand ’ 

Amperian Currents. — TIu' currents 
which, according to Ampere, an* 
constantly circulating round each 
molecule of a. inagiictK; bod>. 

Amplitude. The greatest distanci' 
moved through by an oscillating or 
a vibrating particle of a body from 
its mean ])osition. 

Amyloid.- A substance formed by th(* 
chemical action of sulphuric^ acid on 
cell ulose, and used for the* manufacture 
of the tilamc'iit of ineandesc(*nt lamps. 

Analyse.—To resolvi* a compound into 
its constituent elements, or to detm*- 
mine the percentage of the different 
elements. The term is used generally 
to denote an examination of a body, 
or an inquiry into th(' facds of a cas(', 
and 80 on. 

Analysis (Electric ).—The resolution of 
a compound into its constituent 
elements by the aid of electricity. 
Anchor. —See Chaplet. 


Anchor Bolts.—Foundation bolts used 
for securing machines and structures 
to thi'ir foundations. 

Anchor Bracket.—Any convenient form 
of bracket which will serve to secure 
the pin or fulcrum of a lever. A 
fulcrum block 

Anchor Gates.—The heavy gales used 
in canal locks. 

Anchored Filament.—A filament of an 
incandescent lamp, which filamimt is 
siqiported at its centre with the 
object of pri'serving it from injury 
due to shaking or vibration. 

Ancony.—A mi'tal bar, machined about 
lh(‘ centre of its k'ligth, but left 
rough at tlu' (‘uds 

Anelectric.—A body which doi's not 
become electrilied by friction. 

Anemometer. — An instrument for 
measuring tlu' vidocity of a curn'ut 
of ail. It is much used, for example, 
for finding tlu' s])('ed of flow' of the 
air entering a boiler furnace, as by 
so doing tlu' quantity of air entering 
the turuace in a given time may then 
!)(' (‘ak ulated, provided the area of 
the furnace opening is known 

Aneroid Barometer.—An instrument 
used for recording the pressure of the 
atmosplu'n'. 

Angle Bar. —See Anole Ikon. 

Angle Bearing.—A special form of shaft 
bearing, ]irincipally used for support¬ 
ing the crankshafts of steam and gas 
engines, and differing from the 
ordin ary 
i y 1 ) t> () f 
bearing in 
that t h i‘ 
plane of the 
joint pass¬ 
ing through 
the centre 
of the shaft, 
instead of being horizontal, is inclined 
at an angle of 45° to tlio horizontal. 
The obji'ct of the design is to render 
the bearing •well suited to resist the 
loads thrust upon it by the connecting 
rod and crank. 

Angle Bending Machine.—A machine 
used in a boiler works for bending 
angle irons and bars of other sections. 
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Angle Bevelling Machine.—machino 
for altering the angle between the 
web and the flange of an angle iron. 

Angle Board.—A grooved board used 
by pattern makers to facilitate the 
planing of pieces of timber, particu¬ 
larly corners and angles. 

Angle Box.—An insulated metal box of 
rectangular cross section, iisc^d by 
electricians for splicing conductors. 

Angle Bracket.—A bracket, gcTierally 
iron or steel, of a right-angle triangular 
form, and used as a 
sui)port or a stay 
Anglo brackets art^ 
of varying designs, 
but commonly 
side is bolted to 
Llu^ vertical fac(‘ of 
a s t r u c t u r e o r 
An-lo ISnicket. column, whilst the 
other side, perpen¬ 
dicular to ilu' lirst, is arranged 
horizontally, and may su])])ort a shaft 
bearing, a tank, and so on 

Angle Chuck. — See An(4LE Pi ate. 

Angle Iron.—A length of vviought iron 
of L sc'ction. Such lengths are 




generally 
made in 
mild steel, 
but they 
arestillde 
s i g n a t ('d 
‘ a n g 1 e 


An^](' Iron 


irons,’ or 
sometimes 


^ Hugh's.’ The length of the two sides 
or webs of an angle iron arc mostly 
equal, but arc often unequal. 

Angle Iron Shears.—Shears sjiecially 
adapted for cutting lengths of angle 
iron. They are usually V-shapod, 
and form an addition to the ordinary 
shearing machines, as used for cutting 
plates and flat bars. 

Angle Joint.—A fastening in which two 
])latos are joined together at an angle 
to each other. 


Angle of Advance.—A t('rm used in 
connection with the valve gear of 
steam engines, to denote the angle 
through which the eccentiic must be 
turned beyond the position 1)0° in 


II 


advance of the crank (which would 
bo the normal position if the valve 
had neither ‘ lap ’ nor ' lead ’) in 
order to move the valve a distance 
equal to the lap plus the lead. If 
the ec'eentric were not advanced in 
this w'ay, the valve w^ould not admit 
steam to th(‘ engine cylinder until 
the piston had already travelled a 
certain portion of its stroke, depend¬ 
ing upon the amount of the outside 
lap. 

Angle of Attack.—An aeronautical term 
used to denotci the angles between the 
direction of motion of a jilano and an 
imaginary line known ns the ‘ neutral 
lift line.’ 

Angle of Bank.—An aeronautical term 
denoting that angle through which 
an aeroplane must he turned about 
Ihc longitudinal axis in order to bring 
the lateral axis to the horizontal 
position. 

Angle of Clearance.—Sec Angle oi 

IvELIEE. 

Angle of Cutting.- A term applii'd to 
cutting tools to denote the angle 
bctwx'eii the surface being cut. and 
the cTitting fac'o of the tool 

Angle of Declination.—’Plu^ angle Ik*- 
tw^eoii th(5 gi'ographic meridian and 
the magnetic mcriclian of a place. 

Angle of Dip.— The angle made with 
the horizontal hy a magnetic needle 
so ])laccd that the vertical ])lano in 
w^hich it mo\('s corri'sponds with the 
magiictK; iTK'ridian. 

Angle of Friction.—S('o Angle of 
Kepose. 

Angle of Gliding.—Tlu'. angle at which 
an aeroplane glides to earth when 
the (‘iigine is shut down, the clevator& 
being in their neutral position. 

Angle of Incidence.—An aeronautical 
term (see Aniu.e of Attack). Also 
used in Physics to denote the angle 
made by a ray of light, impinging on 
a surface, with a line drawn at right 
angles to the surface from the point 
where the ray nw'c'ts the surface. 
(See also Angle of Keflection.) 
Angle of Inclination.—In the study of 
Magnetism this term may be regarded 
as meaning the same as * Angle of 
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Dip.’ Tho term is also used in con¬ 
nection with screw threads to denott' 
the angle which the threads make 
with a plane at right angles to tht‘ 
axis of the screw. 

Angle of Lag.—An electrical term, used 
in connection with alt(‘rnating 
current circuits to denote by how 
much, in degrees, the current lags 
behind tho voltage. 

Angle of Lead.—In the soii'iice of Elec¬ 
tricity this means tlu*. angle through 
which the brushes of tln^ c3ommiitator 
of a dynamo arc moved away from 
the normal position, in order to avoid 
sparking at the brushes The term 
is also occasionally used in connection 
Avith engint' valve motions to specify 
the angle mack' by the centre line of 
the crank of the engine with the 
‘ dead centre ’ when tlu'- steam ad¬ 
mission commences 

Angle of Reflection.— The angk^ at 
which a ray of light is r(‘fl('cU*d from 
a surface, th(^ angle being measured 
bctw(‘en the direction of tho ray ami 
a line drawn from the ])oint wh(*re the 
ray meets the surfaces at right angles 
to the surface. It should be noted 
that the Anglo of Incidence is ecpial 
to the Angle of Jleflection. Jn lik(‘. 
manner, a ball striking a surface at 
a certain angle wull bo projected off 
at th(3 same angk' 

Angle of Relief.—The angle formc'd b\ 
the low('r facjt*- of a cutting tool with 
the surface which it cjuts. 

Angle of Repose.—The greatest angk' 
at which a jilam', with a body resting 
upon it, may bo inebned without the 
body beginning to slide down it; or 
the greatest angk‘ at which a quantity 
of material, such as sand or earth, 
will remain without sliding. 

Angle of Rupture.—A term usi'd in 
conntiction with tlu* strength of 
materials, to indicate the angk* 
formed by th(3 ])lane of rupture of a 
ruptured part with the horizontal. 
A block of cast iron, for example, 
when placed under a sufficiently 
heavy compressive load, will gener¬ 
ally fail on a plane making an angle 
of 45° with the horizontal. 


Angle of Torsion or Twist.—The angle 
through which the end of a shaft 
or a wire twists as a result of the 
ax)X)lication of a twisting moment or 
a torque to the shaft or wire. 

Angle of Traction.—A term used in 
Mechanics and Physics to denote the 
angle wbieb the line of action of a trac¬ 
tive force makes with the ])lan(3 along 
which the body acted upon is draw^n. 

Angle of Upset.—A term used in con¬ 
nection with tipping or overturning 
eraiU'S to denotes the angle at which 
overturning occurs. 

Angle Plate.—A right-angk'd casting 


consisting essentially of a vertical and 
a hori- 
z o n t a 1 

plate cast 


i n o n (‘ 


]) i c (* c, 


e a (! h 
plate be¬ 


ing ])!•()- 
vide (1 

Anglo IMalo 

with numerous holt holes, whereby 

work to b(* 

machined can be sf‘c*nT’ed 


t-o the bed of the 
machine or to the 
chuck of a lathe, 
by mi'ans of bolts. 
Angle Ring.—A bar 
of angle iron formed 
into a ring Such 
rings are ust‘d, for 
example, for secur¬ 
ing the front end 
plates of boilers to 
Angle Kinp fkc shells. 

Angle Valve .—Strictly 
s})caking, a valve in wliieh tho spindle, 
instead of being ananged at right 
angles to the axis 
of the valve body, 
is set at some con¬ 
venient angle. It 
is, however, com¬ 
monly supi)osed to 
be a valve pro¬ 
vided with a 
branch at right 
angles to the valve 
body, whereby the 
steam, water, or other fluid passes 
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out of the valve in a direction 
at right angles to that in which it 
entered, but such a valve is more 
correctly termed a ‘ Junction Valve ' 

Angular Acceleration.—The rate of in¬ 
crease of angular velocity of a rotating 
body, measured in radians per second 
per second, or the amount a rotating 
body increases its angular velocity in 
radians per second (‘very second. 

Angular Advance.— 8ee Angle of 
Advance. 

Angular Brace.—A form of drill liolder 
provided with a joint wher(‘by the 
drill may be inclined at various 
angles, and liolcs drilU‘d in all sorts 
of positions. 

Angular Displacement.—The displa(‘(‘- 
ment of a nitating body from a givcui 
position, measur(‘(l in radians 

Angular Force.—See Tong lie. 

Angular Thread.—A ])articular form of 
screw thread, the cross s(‘c;ti<)n ot 
which is triangular. 

Angular Velocity.—The velocity of a 
rotating body, measured in radians 
p(‘r second. 

Angularity of Engine Connecting Kod.— 
8ee Obliquity ok Ejsgine C/Onnelt- 
ING Rod. 

Animal Oils,—Oils obtained from tlu* 
tissues of animals, and largely used 
by (Jiigineers for lubricating ])urposes 
The princijial animal oils are sperm, 
neat’s-foot, and ordinary whale oil. 

Anion.—^The eh'meiit givcui off at the 
anode of an electrolytic cell during 
electrolysis. 

Annealing.—A process of gradual cool¬ 
ing applied to metals for the purjDose 
of rendering them ductile. The jiro- 
cess is largely apiilied to iron and 
steel plates which were originally 
ductile, but which, owing to exposure 
to shocks or othc^r severe conditions 
of working, have become more or less 
brittle, and therefore liable to fractuni 
if exposed to stress. 

Annealing {Electric ).—Annealing earned 
out by heating and cooling in the 
ordinary way, the heat being pro¬ 
duced by means of electricity. 

Annealing Oven.—^This term may be 
applied to any oven or furnace used 


for annealing; but it is sometimes 
used specifically to denote a portion 
of a furnace in which crucibles used 
in connection with steel melting are 
slowly heated 

Annealing Pots.—Closed iron or steel 
pots used for enclosing, and so pre¬ 
serving against the action of the 
atmosphere, artich's which have to 
be anneal(‘d. Exposure (jf iron or 
steel to the atmosphere during the 
process of anncialing is liable to result 
in the formation of scak^ or (jxide on 
the outer surfacics of the mat(Tial, and 
this, in c(‘rtain cases, may be very 
objectionable. By (inclosing the 
article in an annealing jiot, this 
objection is more or less obviated. 

Annual Load Factor.—A t(‘rni used to 
d('note the ratio of the av(‘rage load 
or power of a machine during a period 
of one year, to the maximum load the 
machine can deal with. 

Annual Rings.—In tre(‘s, rings consist¬ 
ing of cellular tissue and woochui fibre, 
and clearly seen on taking a cross 
s(‘cti()n of the tree. Oik^ such ring 
generally a})])(‘ars each year of growth 
of the tree. 

Annular Borer.—A tool ns(‘(l for boring 
through ruck. It d(^riv(‘S its name 
from the fact that instead of removing 
a solid plug of rock, it remov('s only 
a hollow cylindrical jiiecc', leaving a 
central core which is afterwards 


removed by other means. 

Annular Engine.—A particular type of 
steam engine, in which both the 
cylinder and th(5 ])iston are of annular 
form, the object of the design bedng 
to reduce the space required by the 
engine in a longitudinal direction, 
which, in the ordinary typ(' of engine, 


is necessarily great 
owing to the length 
of the connecting 
rod and the piston 
rod. In this engine, 
the connecting rod 
is secured to the 
crosshead inside 
the cylinder. 



Aiiiiiilar Gear 


Annular Gear.— 


Toothed gearing consisting of circular 
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racks with internal tt^eth and the 
pinions. Much used in connection 
with cranes for slewing purposes. 

Annular Valve. —A flat circular valve 
which rests upon an annular seating. 

Annular Wheel.—A toothed wheel, the 
teeth of which, instead of being 
arranged on the outer rim, in the 
usual way, are arranged internally, 
i.e. on the inside of the rira. With 
this arrangement, the wheel and the 
pinion which gears with it rotate in 
the same direction. 

Annular Wind Engine.—A iiamc^ some¬ 
times given to a windmill. 

Annulus.—The sjiace bi'tween the cir¬ 
cumference of two circles arranged 
one inside tlie other. 

Annunciator. A signalling device, 
usually woik(‘d by electrical means, 
in which a lanij) is light(‘d or a bell 
rung in ord(‘r to attract tin* attention 
of a ])(*rson at some distance from th(‘ 
signalling soiiix'c. 

Anode.—The electrode or tht' ])ositivc 
pole of an electric batt(‘rv, from which 
the current passes to th(‘ (*leetroIyt(* 
on its way to the opposite or negative* 
pole, the cathode. 

Anomalous Helix.--A helix so wound 
round a magnet as to render the 
magnet anomalous, i e. a helix so 
wound as to produce in a. magnet 
more than tw o fr(*e poles. 

Anomalous Magnet.—A magnet whieli 
differs from an ordinary magnet in 
having more than two free ]K)les. 

Anomalous Magnetisation.—Magnetisa - 
tion W'liieh results in the production 
of an anomalous magiu't, or that 
which is produced by the vibrating 
discharge of a Leyden jar or con¬ 
denser. 

Antenna.—A term used in wireless 
telegra])hy to denote the aerial or 
system of wdres used at the receiving 
station for collecting the energy 
transmitted through the medium of 
the ether weaves. The system of 
wires is an aerial w^hen it radiak‘s 
energy, and an antenna when it 
re(*eives energy. 

Anthracite Coal.—A hard dense coal 
possessing a peculiar bright lustre. 


It is a difficult coal to bum, but when 
once properly ignited, it develops 
intense heat, and produces little or 
no smoke. 

Anti-Cathode.—^An additional alumin¬ 
ium plate provided in an X-ray tube 
for receiving rays directed upon it 
from the cathode. 

Anti-Freezing Solution.—Any solution 
which is not very liable to freeze* 
under the action of atmospheric cold. 
In winter time the water jackets of 
internal combustion engines, and 
ctu’iain hydraulic machines, are liable 
to fracture should the water thei'cin 
freeze. The danger is largely minim¬ 
ised by adding to the water glyccriuc 
or calcium chloride, which tend to 
prevent freezing. 

Anti-Friction Metal.—^Any metal which, 
owing to its low coefficient of friction, 
is \vt‘ll suited for a bearing or rubbing 
.surface. E.vamples — White m(‘tal, 
Babbit’s nu‘tal, Magnolia metal. 

Anti-Friction Motion.—Any mechanical 
motion in which some special means 
are adopt'd for reducing the friction 
to a minimum. 

Anti-Friction Rollers or Wheels.—Re¬ 
volving roll(‘rs arranged to support 
a shaft woth the* object of reducing 
the friction of the shaft. As a rule, 
they are only used in cases where 
much friction is very objec*tionable, 
and wdiore no gi-eat w^cight is to be 
supported, 

Anti-Incrustation.—I’he intioduction of 
chemical reagents into boiler feed 
water with the obj(*ct of preventing 
or minimising the evils which arise 
from the presence of scale or in¬ 
crustation in the boiler. 

Antimonious Lead.—^An alloy of anti¬ 
mony and lead, much used in the 
manufacture of thc^ grids of electrical 
storage batteries. 

Antimony.—A hard brittle metal, 
valuable to the engineer on account 
of its ])roperty of rendering c*crtain 
alloys of lead and tin hard and 
durable. Chemical symbol, Sb. 

Anti-Faxallel System of Electrical Dis¬ 
tribution.—A system whereby ck*c- 
trical current is distributed in such a 
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manner that a relatively even differ¬ 
ence of potential between the con¬ 
ductors results, the current being 
made to enter at opposite ends of the 
conductors. 

Anti-Priming Pipe.—A special form of 
pipe used in steam boilers to prevent 
priming. It is generally a east iron 
pipe perforated on the upi)er side 
only. The steam, and the water 
entrained 
with it, in 
escaping 
fro m t h e 
Aliii-PiMiimg J^ipe boiler, 

i m ]) i n g e 

against the under side or the ‘ solid ’ 
side of the pi]3e, so that the water 
is arrested and falls back into the' 
boiler, w hilst the steam jiasses througii 
th(^ ])('rforations in the upjier part of 
the and out of the boiler. 

Anti-Spark Discs. — Dis(*s of ebony uscmI 
in connection with certain wireless 
installations for* the 2 iui-pose of pre¬ 
venting si3arking in wet weather. 

Anvil.—An iron block used by black¬ 
smiths, and 




of a shape 
particularly 
adapted to 
the forging 
of wrought 


Anvil 


iron aiM 


steel. 


Anvil Block.—An anvil used in coniK'c- 


tion wdlh a steam hammer or any 
hammer worked by m(‘chanieal 


power. 

Anvil Core.—The main body ])art of an 
anvil. 

Anvil Cutter.—A tool resembling a 
chisel, and arranged on the face of an 
anvil, with the cutting edge upper¬ 
most, so that it may be used for 
nicking or cutting metal bars. 

Anvil Stand.—A cast iron frame or bed¬ 
plate for supporting an anvil. 

Aperiodic.—Not periodic. Applied to 
bodies whi(;h come to rest suddenly, 
i.e. without making vibrations or 
oscillations. 

Aperiodic Galvanometer.—A galvano¬ 
meter whose needle comes to rest, 
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after making a deflection, without 
reijoil. Such an instrument is also 
termed a ‘ dead-beat ’ galvanometer. 

Aperiodic Voltmeter.—A voltmeter in 
which oscillatory movennuits of the 
needle are prevented by means of 
an aluminium disc which is made 
to move in an electro - magnetii; 
field. 

Apparatus.—A collecition of materials or 
implements used for some particular 
purpose. The term might be applied 
to any instrument, mechanism, or 
machine. 

Apparent Power.—The power in an 
alternating current circuit as obtained 
by measuring the ap^iarent watts (see 
below ) instead of the real watts. 

Apparent Watts.—^'Ihe apparent power 
of an alternating current circuit, as 
obtained by multiplying volts by 
amjieres, on the assumption that tlu*. 
voltage and the current are exactly 
in phas(5. 

Applied Mechanics.—The science of 
Mechanics applied to workshop or 
general engineering yiractiee. 

Appold Vane.—A sjiecial form of vane 
in a centrifugal })ump or water tur- 
biiu*, which is inclined backwards. 

Apprentice.—A youth who undertakes 
to servT^ in some trade for a certain 
number of years, generally until he 
i.s twenty-one years old, w^ith the 
object of learning the trade. An 
(engineering apprentice, for examjile, 
IS one w^ho enters an eiigiiKicr’s work¬ 
shop at any age from say 14 to 17, 
and serves there until hc' is 21, when 
he is said to ‘ liav(‘ come out of his 
time ’ 

Apron.—A vertical plate bolted to the 
front part of the slide rest or carriage 
of a lathe, its function being to sup¬ 
port and protect the clasp nut and 
the tool feeding mechanism. 

In automobile work, the term is 
employed to denote a covering for 
the inside of the mechanism of a 
motor. 

Apron Grapnel.—A grappling iron 
jirovided with an apron which serves 
to protect the hooks, and specially 
adapted for lifting cables. 
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Apron Joint.—A term sometimes used 
to denote the joint of a driving belt, 
in which a piece of the belt material 
is fastened to the two ends of the 
belt so as to form a sort of butt 
joint. 

Aqua-Thruster. —A modified type of 
pulsometer, in which the spherical or 
ball valve which controls tlio steam 
admission in the original pulsomekT 
is substituted by a rocking plate 
The Aqua-Thruster has two v(Tti- 
cal cylindrical cliambers, one of which 
fills with wat(‘r whilst the other is 
being empti(Ml by the steam. Wluui 
the latter is empty, tlic fonm^r 
chamber is full, ami wlum this 
happens the rocking plate is drawn 
to one side, and the steam admitt(‘d 
begins to force' the wat(‘r out of the 
otlu'r charged chamber, the first 
chamber filling again meanwhile. 

Aqueduct.—An artificial channel con¬ 
structed for th(^ purp(js(5 of conveying 
water. Generally umhTstood by 
engineers to mean a structure carry¬ 
ing a canal over another canal, a river, 
or a cutting. 

Arago’s Disc.—An apiiaratus devised 
by Arago (a French scic'iitist), aiul 
used for showing the cfi’ccts of in¬ 
duced currents of electricity. 

Arbor.—A term sometinu's a])pli(‘(l to 
a light axle, spindle, or shaft 

Arbor Chuck. -A chuck or mandrel usiul 
on a latino for turning cylindrical 
bored pieces, its function being to 
ensure that the oxiernai and the 
internal surfaces will he concentric 
after turning. 

Arbor Press.—A press operated eitlui 
hy a screw or by hydraulic jircssure, 
and used for pressing arbors into or 
out of position 

Arc (Electric ).—A thread of incandes¬ 
cent vapour between two points in an 
electric circuit separated by a short 
space. Such an arc is jiroducod when 
a circuit is broken, the electricity 
leaking across the gap so formed, and 
causing fine particles of matter to 
become incandescent. 

Arc Circuit Cut-Out.—A device used in 
an arc fight circuit in series to prevent 


breaking of the circuit in case one ot 
the arc lamps fails. 

Arch.—A curved structure of brickwork 
or masonry, designed to support an 
overhead 



w e d g e- An il 


s h a p e d 

bricks or stonc's, arranged, as it were, 
round a curve', so that they are se'lf 
su]) porting. 

Arch (Braced) — Sc'c Arched IUb. 

Arch (Linear )—The line of pressure in 
an arch, or that line the ordinates of 
whieh vary directly as the hi'iiding 
moments due to the loads whieh the 
arch su])ports. 

Arched Beam.—A Ix'ani shaped like an 
arch, and used for sup])C)rtirig a roof, 
or other structun* 

Arched Bib.—See Arched Be\m. A 
single rigid rib forms what is termi'd 
an ‘ unbra(*ed arch,’ and two ribs, 
setiuri'd together by diagonal or othi'r 
hraemg, form what is termed a 
* brae(‘(l arch ’ 

Archimedian Drill Stock.—A form of 
drill whi(!li is rotated first in one 
din'ction and then in anothc^r liy 
means of a handle seeun^d to a nut 
which slides frei'Iy down the shank, 
the latter Ix'ing provided with a quick 
multiple thread. 

Archimedian Principle.—The 2>i'hi<^iple 
discovered by Archimedes, that a 
body immcrsi'd in a liquid Ixicomes 
reduced in weiglit by an amount 
GC[ual to the weight of tlu^ liquid 
displaced. 

Archimedian Screw.—A device invented 
by Archimedes, and used for raising 
water. It consists of a strip of yjlate 
bent spirally round an axis in the 
form of a screw thread, and enclosed 
by an open-ended hollow cylinder, 
the lower end of which is immersed 
in the water. A handle is provided 
oil the upper end of the axis, and by 
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turning this the spiral j^late is rotated 
and the water raised. 

Arcing. —A term a]3pli(id to the forma¬ 
tion of an electric an;, sue.h as 
occurs wh(m an electrical circuit is 
broken. 

Arc Lamp. —An electric lamj) in which 
the light is obtained by 2)assing an 
electric current across the gaj) 
between the points of two carbon 
pencils arranged a short distance 
apart. 

Arc Lamp Compensator. —A device us(*d 
in eoniHH'tion with ar(^ lamp circuits 
for regulating t]i(‘ How and the 
strength of the cun’ent 

Arc Lamp Spark Arrester. —A lire })r(‘- 
vemtivc', consisting of wire gauze, 
which is shap(‘d to (Mu lose tlic arc of 
an ar(^ lamp, so as to obviate the 
])ossibility of tlu^ arc setting tire 
to combustible inat{‘rials in close 
proximity to tlie lam]) 

Arc of a Circle. —A j)art of the circum¬ 
ference of a circle. 

Arc of Action. —'Plu' arc of either of 
tlu* ])itcli circl(‘s of a pair of tootlu‘d 
w’h(H*ls m gear, ov(‘r which there is 
eonlact betw(‘cu a pair of teeth. 

Arc of Approach. —A term used in con- 
iK'ction with toothed gearing to 
d(‘note that ])ofti()n of the arc of 
contact along winch the flank of the 
driving wdiecl bears against tlu* face 
of the following wdu'el 

Arc of Contact. —The are of the ])iteh 
circle of a tootlu‘d wheel lying 
betw(*(*n the point wdu*rt‘ conta<*t of 
any one tooth of one wlu‘(*l with the 
corres])onding tooth on the other 
begins, and the ])()int when* such 
contact ends In belt g(*aring the 
same t(‘rm is a])])lied to denolt* the 
portion of the cireumf(*r(*ncc of the 
pulley lapped by tlu* }>elt. 

Arc of Eecess. —Tliat portion of the arc 
of contact in tootlu'd g(*aring along 
which the face of tlie driving wheel 
bears against the flanlv of tlie follow'- 
ing wlieel. 

Arc of Swing. —The arc of a circle 
through which the outer end of a 
galvanometer or other needle swings 
on being deflected, 
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Arc Plug Switchboard. —A switchboai(' 
provided with special contacts, 
through the medium of which a 
dynamo may bo connected up with 
any circuit, or a number of dynamos 
placed in the same circuit. 

Arc Resistance. —The resistance offered 
to the flow of the electric? current 
lUToss the air s])ace bi‘twcen the 
carbon ])oints of an arc lamp. 

Arc Standard Light. —A standard of 
light based upon the intensity of the 
light from a C(*rtain spt*cified arc 
light. 

Arc Striking Mechanism. —A special 
mechanism which caust*s s(‘paration 
of the carbon points of an arc lamp 
when the electric current passes 
through, so forming the required arc. 

Arc Welding. —^Tlie wt*lding of metals 
by the electric arc. 

Armature. —That i^art of an electrical 
dynamo which carries the coppt*r 
wires or 
conductors, 
and which 
rotat(*s be- 
twe(*n the 
fi»*ld mag¬ 
nets, so that 
the conduc¬ 
tors cut the Annaiure. 

lines of 

magnetic force, thus causing electri¬ 
cal currents to be S(‘t up in the 
wires. 

Armature Bars. —Heavy conductors in 
tlu' form of copper bars of n'ctangular 
section, used for the windings of 
large drum armatures inst(*ad of the 
usual co])[)er w^ire windings. 

Armature Binding Wires. —Wires coiled 
i-ound the outside of the windings of 
ail armature for the purpose of 
])reventing the windings from becom¬ 
ing loose from the core under the 
action of centrifugal force. 

Armature Bore. —The space between 
the ]>ole ]>ieees of a dynamo, or the 
space in which the armature revolves. 

Armature Core. —The iron body of the 
armature of a dynamo or motor 
round wdiich the coil conductors are 
wound. 
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Armature Core Discs.—Sheet iron discs 
used for building up armature cores 
in a laminated form. 
Armature Loop.—A single 
loop of the winding of 
an armature. 

Armature Pinion. — A 
pinion or toothed \vhe(‘l 
s(‘(‘urcd to i-lie shaft of 
th(^ armature of an 
(‘lectric motor, and form¬ 
ing part of a spei^d re¬ 
duction gear. 

Armature Pockets. - 
ill tl>‘‘ 

core' of an armature lor 
the reception of the coils. 

Armature Reaction.— Magnetic r(‘- 
actions set up in the armature of a 
dynamo by tlu' action of ihi' current 
on the magnetic circuit 
Armature Slots.— See Armaturb 
Po(’KICTS. 



Armature Spider.—A nndal fiamcnvork 
B(‘curcd to the shaft of an armature 
and ])rovi(l(*(l witli radial arms which 
S(‘rve to suiiport the armature eon*. 
Armature Stampings. 

— See Akmatithb 
Core Drsc's. 

Armature Turn.— S(m' 

Armatitre Loop. 

Armature Windings. 

—^rh<‘coils or wires 
wound round an 
armat.urc 

Armoured Cable. — 

An electrical cable Armature Windings, 
provided A\ith a 

protective sheathing of lead or other 
metal. 




Armoured 

Concrete. 

—See Pe- 


INFORCEO 
(\)N('RETE 

Armoured 
Hose.— In 
hydraulic 

Armoured Cable. VOlk, rub 

ber or other 

tubing guarded and strengthtuied by 
steel wire wuund spirally round the 
outside. 


Armoured Pump Valve.—An india- 
rubbiT valve provided with a sheet 
steel core whieh renders the valve 
more durable. 

Armoured Wood,—A structural (engin¬ 
eering tiTin appli(‘d to ])ieees which 
are stnuigthtuied by means of stei‘l 
or ij‘on. 

Armour Plates.—Thick steel plates 
rolled from large ingots, and used on 
warshi])s as a pi’oteetive coating 
against giiii-lir(‘. 

Armoury.—A war arms fac^b'iry, or a 
plae(‘ for storing arms. 

Arrester Plate.—A largi‘ metal ])late, 
sunk in th(' ground, and forming ])art 
of a lightning ari’esttu’. 

Arris.—Tli(‘ edg(^ formed by the junction 
of twH) flat or eurv(‘(l machine sur- 
lai‘i's 'which form an extmior angle. 

Artesian Well. —A w(‘ll of small dia¬ 
meter, but giuuu'ally of groat d(*j)th, 
through which water Ixdow' !,ho sur¬ 
face of th(‘ (‘arth is fore(‘(l upwards, 
hk(‘ a fountain, by tlie internal 
])ressure acting u])on it 

Artificer.—A sUilled mechariu* or other 
handuTattsman In the navy, one 
w'ho attends to th(‘ working of the 
boilers, (Uigmes, and other maeluiiery. 

Artificial Head.— In hydraulics, tlu' 
head of a liipnd eipnvakmt to the 
(‘xtenial ])ressur(* on the li(]uid. 

Artillery Wheels.—'J'h(‘ wooden wheels 
now so much us(‘d on motor (*ars 
inst(*ad of the original w ire wdu'els 

Asbestos.- A matca-ial much used by 
(‘ngiiUH'i's as a ])aeking, on account 
of its incombustibility and lubricating 
qualities. It is a mineral comjiound, 
of whieh the principal constituents 
arc silica and magnesia. 

Asbestos Cartridge.—A coviuing applied 
to electrical cut-out fusils for jirevent- 
ing the formation of a spark wditm th(» 
fuse blow's, and so obviating the risk 
of fire. 

Ash Ejector.—A device used on board 
ship for blowing the ashes from the 
boiler stokehold into the sea. 

Ashes.—The matter wdiieh remains after 
burning coal or other fuel. It consists 
of varying •|)ro]3ortions of unburnt 
fuel, ineombiistible matter, and dirt, 
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Ash Hoist. —A hoist used for raising 
ashes from a boiler stokehold. 

Ashlar. — Heavy stones, carefully 
worked for use in the building of 
walls and foundations. 

Ash-Pan. —A pan, placed beneath the 
firegrate of locomotive type boik‘r 
for th(^ pur])ose of collecting the ash(‘ 
which bill through the grate. 

Ash-Pit. —A pit provided for the rece]>- 
tion of the ash(‘s which fall from a 
boiler or other furnaci* 

Aspect Ratio. —An aiMonautical term ; 
the ratio of the span of an aerofoil or 
a wing to the chord ; the relation 
between tlu* width and the depth of 
a plan(‘. 

Asphalt. —A combination of bitunuai, 
limestone, or other calcareous matter 
usikI largely by (/ivil Hhigineers for 
road construction. 

Aspirator. —Any apparatus which pro¬ 
duces a movaanent of lupiids or gases 
by suction . for example, a suction 
})um]), a steam (‘jector. or an exhaust 
Ian. 

Assay. —The j^rocess of d(‘At‘rmining the 
presence and the proportions of th(‘ 
diffenait ingredients in a nu'tallic or(‘ 
or an alloy. 

A-Standard. —A cast iron standard, 
whose sha])c r(‘scmbles thc^ letter ‘ A ' 

Astatic. —A term applied to bodi(‘s 
which possess no magiu'tic power of 
diri'ction. 

Astatic Couple.— See Asta ik' Needle 

Astatic Galvanometer.— A galvano¬ 
meter 111 winch an astatic needle is 
used to render the galvaiioiiU5t(‘r viuy 
sensitive. 

Astatic Needle. —A combination of two 
similar magnetic neiMllcs, so arranged 
that the attractive forc(‘ of tlu‘ (‘arth's 
field is to a largi^ extent counter¬ 
balanced. 

Astatic Pair.— See Asta'J’K)^,Needle. 

Astatki. —A thick licjuid r(‘sidue ol)- 
tained after the distillation of ]H*trol- 
eum, and largely used as a fuel. 

As3mchronous. —Not synchronous. Not 
in the same* condition or ]Dosition at 
one and tlu* same time. 

Asynchronous Alternating - Current 
Jlotor.— An electrical motor wliose 


speed of running is independent of 
the frequency of the driving current. 
This type of motor is commonly 
known as an induction motor, and 
sometimes as a non-synchronous 
motor. 

A.T.—An abbreviation used by ck*c- 
tncal cngint‘ers for " Amjiero Turn ’ 
Atmosphere.—The mass of air wdiieh 
surrounds the earth, or the gaseous 
envelope of any hea\ (‘uly body. The 
atmos])here surrounding the earth 
extends to a height of many miles 
above tlu' sea-levid. 

Atmospheric Condenser.—^A condenser 
in which atmospheric air is employi'd 
as a cooling agent. 

Atmospheric Engine —An early tyjie of 
vertical steam engine in which the 
jmissure of the atmosphere was 
utilised as a motive power. During 
the upstroke of the engine, steam 
was admitted on to the underside of 
the ijisloii, the steam hi'ing finally 
eondiTised so that a partial vacuum 
was formed under the piston, wdicn 
the superior ])ii‘ssun‘ of the atmo¬ 
sphere would dnve the piston dowm 
again. 

Atmospheric Line.—^The horizontal line 
on an iiuhcator diagram which 
reju’cseiits the pressure of the atmo¬ 
sphere. 

Atmospheric Pressure.—The jiressure of 
the atmosphere; equivalent to a 
load of 14-72 lbs. on ev(*ry sipiaro 
inch of surface. This pressure is due 
to the weight of a coliunii of air oru^ 
square in(*h in sectional an'a, and of 
a height eipial to that of the atmo¬ 
sphere. The pressure of the atmo¬ 
sphere w ill support a column of wat(‘r 
a])])j-oximately 34 ft. high, ,xnd the 
principle of action of what are 
kiiow^n as suction ]nimps de])ends 
upon this fa(*t. 

Atmospheric Pump.—A immp in which 
the pressure of the atmosjdiere is 
utilised for raising water through a 
height. (See Suction Pump ) 
Atomise. — Literally, to reduce to 
atoms. The term is, however, a]i- 
plied to any process of splitting up 
a liquid into a tine spray ; as for 
X9 
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example, converting oil fuel into 
spray for use in the cylinders of 
internal combustion engines. 

Atomiser. —A device for converting a 
liquid fuel into fine spray. Such 
devices generally make use of an 
air blast for effecting th(‘ir object, 
but st(‘ajn is also soinetnncs used. 

Atomising Nozzle. —The nozzle of an 
atoinis(‘r through which the liquid 
fuel is sprayed. 

A-Truss. —A loof truss whosc^ sha])e 
somewhat rcsembh's that of lh<‘ 
letter ‘A.’ 

Attachment Plug —A plug winch is 
screwed into a socket for tlui ])ur])os(‘ 
of connecting up a conductor with 
an electrical circuit. 

Attemporator. —A coil of ])ii)iiig used 
in connection with vessels containing 
hot liquids for the pui ])os(‘ of cooling 
the liquids. The cooling is cffc(;ted 
by passing refrigerated brine or other 
ag(*nt through the coil. 

Attraction of Gravitation. —Th(i force 
with which a body is attraett'd 
towards tlu^ centri‘ of the earth, i.e. 
the weight of a body. 

Audibility. —A term used in wirel(\ss 
telegraphy to denote a m(‘asure of 
the strength of a signal, unit audi¬ 
bility b(‘ing tak(‘ii as that particular 
streuglh of reeeivetl signal of which 
the clots and dashes are just dis¬ 
tinguishable. 

Audio-Frequencies. —A term used in 
wireless tidegraphy to denote the 
frequency, or the number of cycles of 
au(hble vibrations, accomplished in 
one second. 

Auger. —A tool used for boring holes in 
timber ; bolt holes for example. 

Austral Pole —Another term for the 
south pole of a magnet, the other ])ole 
being termed the Boreal Pole. These 
terms are only occasionally used in 
this country. 

Auto —A contraction sometimes used 
fur automobile. 

Auto-Excitation.— Stu' Self Excita¬ 
tion. 

Autogenous Soldering. —A process of 
uniting pieces of metal together by 
fusion simply, in contradistinction to 
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the process of joining the pieces to¬ 
gether by the use of solder. 
Autogenous Welding. —A welding pro¬ 
cess in which the metal surfac^es to 
be united are melted by the flame of 
a suitable blow-pipe. 

Auto-Igniter. —A small magneto, largely 
used in motor cars for producing the 
electric sjiarks requirecl for igniting 
the working charge in the (*iigine 
cylinders. 

Autoloc. —A form of fric^tion ratchet. 

Automatic. —A inoveuu'ut or an action 
effected by some device or mi'chanisin 
w^iieh obviatt‘s the* necessity of 
human aid. Self-acting. 

Automatic Engine. —A term sometimi's 
applied to sk^am t‘iigint‘s provided 
with automatic (‘xpaiision g(*ar. 

Automatic Expansion. —In a stt'arn 
engine oylindtT, ex])ansion of ilu^ 
steam, which is varied hy altering th(‘ 
point of cut-off in ordiT to regulate 
the supply of sk'ain in aecordaneo 
with th(‘ boiler prt‘ssuje and the load 
ihc‘ engine is driving, so that the s])eed 
of running w^ill r(*main ])raetieally 
constant Thus, if tlu^ lioiler 
]m‘ssur(‘ fall, or if i}i(‘ load iniTt^asc', 
there w ill be a tendency for the sp(‘(Ml 
of the engin(‘ to fall, but this is ])r(‘- 
vented by dtdaying th(‘ ])oint of cut¬ 
off, so that more steam w ill b(' sup¬ 
plied to the cylind(‘r, to eonqieiisate 
for the fall in boiler pressun' or the 
increase in the load. If the boiliT 
pressim^ rise, or the load dc'crease, 
the cut-off is made to occur earlier, 
and so the ])oiiit of cut-off is varied 
automatically as rc^piired. 

Automatic Expansion Gear. — The 
various nu‘ehanisrn com])rising the 
governor and its gear, the link 
ineeliainsin, tde , fitted to a steam 
eiigiiK' fur the purpose of effecting 
automatic expansion. 

Automatic Gear Cutter. —A maeliine for 
cutting the teeth of spur wdu'cls and 
})iiiions, and so designed that aftcT 
the work has once betm set and 
adjusted the ojierations ai’c per¬ 
formed a.utomatic*ally. 

Automatic Ignition.—A term ajiplied 
to the ignition of the cl large in an 
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internal combuHtioii engine cylinder, 
when such ignition is cifectcd without 
any special ignition device, as, for 
example, in the Diesel engine, where 
the fuel is ignited in consc'quenoe of 
the high temperature whic^h results 
from excessive compression of the 
air during the second or compression 
stroke of th(i tjyclc. 

Automatic Inlet Valve.—An inlet or ad¬ 
mission valve of an internal combus¬ 
tion engine, which valve requires no 
sy)ecial m(‘chanism for optTating it, 
the necessary moveiiK'nt t)eiiigefrected 
by the suction action of the piston. 

Automatic Machine.—Whilst all 
machines may be said to b(' to some 
cxt('nt automatic, an automatic 
machine now’adays is generally under¬ 
stood to be a nuwdiine whi(*h, once it 
has bc'cn set or adjusted, performs 
its A\ork without any further attem- 
tioii. S(T(‘wing machines, w hich per¬ 
form automatically the whole of tlu' 
operations r(‘((uired in th(' manufac¬ 
ture of screw's, are good examjiles of 
automati c ni acjhines. 

Automatic Eelease Starter.—A devices 
combiiK'd with the ordinary starter, 
and usi‘d for disconnecting each of a 
numbei of (dectric motors run off 
mains, in case an abnormal increase 
of current should take ])lace or a 
drop of the pressure across the 
terminals should occ-ur 

Automaton.—A machine designed to 
jierforra certain actions as though it 
wen' possessed of life, its mechanism 
being wholly concealed from view'. 

Automobile.—Any road vehicle which 
is self-proi)elled. A motor car. 

Auto-Receiver.—In wireless telegraphy, 
a receiver which records a message so 
that it can he read at any future time. 

Auto-Telephone System,—A sysb'm of 
telephony in which a number of 
siibserihers can communicate directly 
w'ith one another, no exchange being 
required. 

Auxiliary—A term particularly applied 
by engineers to small engines, small 
pumps, etc., which will fulfil a given 
purpose when the main engines or 
];)umps are not w^orking. The term 


is loosely used to mean additional 
machinery of various descriptions. 
Auxiliary Battery.—A local electric 
battery used in connection with 
Avireless installations for boosting up 
a weak current. 

Auxiliary Bus-Bar.—A bus-bar in an 
electric generating station, connected 
with an electrical ])rossure different 
from tho main station pressure. 
Available Horse-Power.—The horse- 
pow'or actually available from an 
engine for doing useful w'ork, driving 
nuK'hinery, etc ; the original power 
(It'voloped, l(‘ss the power absorbed 
ill overcoming the friction of the 
machine itsc'lf 

Average Pressure.—The mean result 
obtained by summing up the readings 
of a number of ])ressares taken at 
regular intt'rvals during, say, a boiler 
test, and dividing by the number of 
readings. In engine work tho tc'rm 
is used to denote the nu'an pressure 
of tho st(‘am in the engine cylinder 
(luring the stroke, this pr(*.ssuro being 
r('quir(‘d in order that the horse-power 
of the engine may be ealculateii. It 
IS d('t(‘rmin('(l from an indicator 
diagram by dividing th(‘< length of 
the diagram into ten equal parts, 
(‘rc'cting mid-ordinates, measuring the 
])ressures re presen tc'd by the ht'ights 
of the ordinates, summing up these 
pressures, and then dividing by the 
number of ordinates 

Avoirdupois Weight. — The English 
system of weight, in which the w'eight 
of a body is given in drams, ounces, 
pounds, quarters, hundredweights, 
or tons. The pound is equivalent to 
the weight of one-tenth of a gallon of 
distilled water at a temperature of 
62° E. and a jiressure of 14*72 lbs. per 
square inch. 

A.W.G.—^Abbreviation for American 
Wire Gaug('. (Browm and Sharpe 
Gauge ) 

Awl.—An instrumi'nt for making small 
liok's in timber, leather, et(!. 

Axe.—A tool for chojiping wood or 
felling timber, the cutting edge of 
tho blade lying in the same plane as 
the axis of the handle. 
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Axial Flow Turbine.—A turbine in 
which the vvorkiti^ fluid flows in a 
direction parallel to the axis of the 
machine (k)mmonly known as a 
paralh'l flow turbine 

Axial Pitch. —The ])itch of a screw', 
measured in a dirc'ction fiarallel to 
the axis of the screu. The term is 
mostly applied to multiple-threaded 
screw^s, and is the pitch of a single 
thread. This pitch, divided by the 
number which represiuits the type 
of lhc‘. scr(*w', 2 for example if the 
screw is double-threaded, and 3 if 
treblo-threafled, gives what is termed 
the ‘ divided axial pitch.’ 

Axis.—The line, real or imaginary. 


which passes through the centre of 
a body, and about which the body 
would rotate if it were set revolving. 

Axle.—A shaft to which are secured the 
w^heels of a locomotive*, a motor car 
oi’ other vehicle. The term is occa¬ 
sionally used somewhat loosely to 
mean any sort of shaft, but it is 
more correctly applied to a wheel 
shaft 

Axle Box.—The cast iron or other metal 
easing in wdneh the bearings for an 
axle are enclos(‘d 

Azimuth Axis.—The vertical axis about 
which a theodolite, as used by civil 
engm(‘(‘rs and surveyors, revolves as 
a w'hole. 


B 


Babbit’s Metal.—specially prepared 
iiK'tal, composed of cojiper, tin, and 
antimony, and possessing fpialities 
which r(‘n(lcr it a vc'iy suitable 
material for lining shaft bearings. 

Babcock and Wilcox Boiler.—A favour¬ 
ite type of W'at(*r tiilx* boiler It 
consists essc'iitially of an overhead 
sl(;am and vvat(*r drum, a. large 
number of water tubes jilaced under 
th(^ drum, and slojiing downw^ards 
from the front or furnace end tow'ards 
the back, together wdth a number of 
tubes at the front and the hack to 
connect the w ater tubes with the 
steam drum. The w^hole is jilaced in 
a brickwork setting. This type of 
boiler has a rapid and regular circula¬ 
tion, and a very high rate of evapora¬ 
tion, some of the largest boilers being 
cajiable of evaporating as niueh as 
100,000 lbs. of water per hour. A 
comparatively pure feed water is, 
however, recpiired, otherwise serious 
trouble in w^orkirig is liable to result 

Back Centre.—i’he pivot w^hich supports 
the rear end of the mandrel of a lathe 
headstock. 

Back Firing.—Premature exploding or 
firing of the charge in an internal 
combustion engine, i.e. during the 
exhaust or the compression stroke 


instead of during the explosion stroke. 
Thus the ex])losion, instead of pro¬ 
ducing usetul ])ower in driving the 
engine, jiroducc's power which teiuk 
to drive* the engine in a backward 
direction, since it oc(*uis when the 
piston is making a retiirn inst(‘ad of 
a forward stixiko. 

Back Gear.—An arrangeinc'iit of toothed 
gearing in a lathe or other machine’ 
tool, its object being to enable the 
speed of cut¬ 
ting to be 
made as slow 
as required, 
according to 
the nature of 
the material 
to be cut, or 
the de])th of 
(ait required. 

Thus a lathe with a throe-speed 
cone but no back gear could be 
run at only three diffeiont speeds, 
but if a back gear is jirovided each of 
these speeds may ho gr(‘-atly reduced. 
Backing for Arches.— The filling-in 
material over the top of an arch. 
Backlash.—Slackness caused by bad 
fitting or wear in machine parts, 
which results in lost motion when a 
backw'ard movement is attempted. 
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Thus, in a screw used for moving a 
piece to and fro the turning of the 
screw in one direction will drive the 
pi('(*e forward, whilst on reversing the 
direction of turning, the x>icce Avill 
iinuK'diately move backwards, pro¬ 
vided there is no backlash. If, how¬ 
ever, the screw threads are vorn, 
there is a certain amount of backlash, 
so that on reviTsing the dir(*ction of 
turning, the driven ])icco does not 
ininK'diately commence its return 
movemejit, but rcunains stationary 
until the baiiklasli has been taken up. 

Back Pressure.—The ^irc'ssurc^ on the 
back side of a piston in an engine 
cylindc'T. Thus, in a steam engine 
the stiuirn is admitted lirst to one side 
of the jiiston and thiui to the other, so 
that whilst one sid(‘ is a(;ted on by 
steam the other is exiuuisting. In 
other words, whilst tlu* steam is acting 
on oi.i‘ side of the ]listen the steam 
pn'viously admitted to the other side 
lias to be driven out of th(' cylinder, 
and it is the resistanci' oflen'd to tlu* 
fri*e csca])e of th(‘ st(‘am which gives 
rise to the hack pressure. Jn non- 
condensing (‘iigines this back pressure 
is generally a })ound or two above* the 
atmos])heric jiressurc, and in (*ond(‘ns- 
ing (uigines tw o or three pounds above 
tJie zero ])rcssure, i o, two or three 
])ounds absolute. 

Back Pressure Valve.—A valve which 
allow s fluid to pass in oru' dire(*tion 
but prevents it from moving back 
again ; used, for examjile, on tlu* feed 
pipe ranges of steam boilers, to prevent 
tho possibility of the water being 

forced out 

Shaft. 

—The lon¬ 
gitudinal shaft at the back of a lathe, 
through which motion is transmitted 
from the fast headstock to the slide 
rest for the purpose of moving the 
rest to and fro along the bed. 

Backward Gear.—A term used in con¬ 


nection with steam engines provided 
with valve gear which enables the 
(engine to be run in a reverse direcjtion. 
Thus, when the gear is so iilaeed that 
the admission of steam will result in 
the c'ngine running in tho direction 
opposite to tho usual one, the 
engine is said to be in backward 
gc'ar. 

Baffle Plates.—Metal plates used in 
steam boilers for deflecting streams of 
flame and hot gasi's in a given direc¬ 
tion, i e. for the piirjioso of obtaining 
intense heat at a particular jiart; or, 
on the other hand, for jirotecting a 
])ai*t from undue heat. 

Bafflers. — Another name for Baffle 
Plates. 

Balance.^— 8ec Balancing. 

Balance Bail.—A w eight in the form of a 
ball applied to a crane chain near the 
hook to tuiablt*. the slack in the chain 
to be taken uj) wlu'ii t}u*rc‘ is no load 
on the hook. 

Balance Box.—^A box filled with wc'ights 
and used on certain <dasses of craiu's 
for counterbalaneing the load. 

Balance Cylinder.—A small (‘yliiuh*!* 
us(*d oc(‘asionally on largo steam 
engines for relieving tlu' valve geai* 
from the weight of the- valve, valve 
rod, etc. 

Balanced Load.—In electrical power 
generation a load w^hieh is thrown 
eipially u})on two or more generators. 

Balanced Resistance.—^A resistance in 
an electric bridge, so arranged that it 
will be balanced by the resistance 
r('maiiiing in the bri(lg(\ 

Balancer.—A motor dynamo used to 
balanc*e the load on the tw o sides of a 
three-wire system. 

Balancing. —The operation of so arrang¬ 
ing a machine or machine detail that 
it IS in a state of equilibiium. Thus, 
a wheel which was thicker at one pari, 
of tho rim than at another, and therf' 
fore out of balancjc, could b(- balaneeu 
by taking metal out of the thick part, 
or <;ounterbaIancod by adding weight 
to the ojijiosite side of the rim, until 
the w^heel, on being set rotating and 
then allowed to come to rest, would 
be just as likely to stop in any one 
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position as in any oth(n’ ]ii revolv¬ 
ing machinery unbalaiic(‘fl parts knitl 
to lead to undue vibration and heavy 
wear and tear. 

Balk.—A squared log of timber of large 
dimensions. 

Ballast.— The, weights in th(‘. balance 
box of a crane. 

Ball Bearing.—A bearing so dcsigm'd 
that the shaft, in effect, runs on a 
number of hardfMUKl stc(*l balls, thor¬ 
oughly greasf'd. friction of run¬ 

ning is thereby vejy gr(‘atly reduced. 

Ball or Flexible Joint.—A special form 
of joint used in pi[)c work, in which 
the joint surface‘s 
are of spherical 
form, whicli allows 
of some* movement 
of any ou(‘ ])i })0 in 
ndation fo thc^ ad¬ 
joining l)i])e, thus 
]jrcvcntmg undue* 
straining of the 
pipe's. 

Balls {Puddled). —^Thc' 
balls of wrought iron which are pro¬ 
duced in the jiuddling furnace. (See 
IhimiLTNO.) A ball wc'ighs about 
70 lbs. 

Ball Valve.—A \alvc which o]K'ratc‘s by 
the moN ing of a ball on and off the 
valA (’ sc-ating 

Band.—See Bklt 

Band Saw.—A saw in the* form of a band 
running ovc'r jnillc^'s. 

Bank.—In (Vdl fhiginec'riiig, thc' mass 
of material rc'cjuired to fill U]) a spac*e 
undc'r a ])ro})osed roadway. 

Banking.— In Aeronautics, the tilting 
sideways of an aeroplane for thci 
]nir])os(‘ of turning it. 

Banking Up.—A term usi'd in connec¬ 
tion w ith the closing down of a steam 
boiler. Whem, for example, the 
engine's arc being shut dow n at a meal 
time, no steam is recpiired from thc 
boilers, and the fin's are therefore 
banked up by flushing the fuel to¬ 
wards the back of the grate, hc'a])ing 
it up, and thlowing slack or small 
damp coal on to the heap. Combus¬ 
tion then takes ]dace very slowly, and 
little steam is generated. 


The term is also applied to the 
hc'aiiing up of small coal round the 
central ])ortion of a smith’s fire with 
the ohjecit of coking the coal before it 
i.s draw n ux^on thc burning port ion of 
the hearth. 

Bar Armature.—^An armature in which 
the conductors are of bar form. 

Barff's Process.—^A process of c'oating 
iron surfaccis with magnc’tic oxide 
with the object of preserving the 
Mirfaec's from rust 

Barker s Mill.—A piece of moc'hanism 
dc^signed to demonstrate how^ water 
('Scaping from an orifice cxc'rts a i’o- 
actionary force whic'h may be usi'd as 
the motive jiowcr in a w'heel or turbine. 

Bar Lathe.—A small dc'sign of lathe in 
w^hich tlu' bed is of bar form, the', 
section of thc bar being generally of 
triangular form. 

Barograph.—A special form of rc'cording 
aneroid barometc'r, used on flying 
machiTH's, to indicate lu'iglits (ui a 
roll of 2>iipt‘r; alwo usc'd in meteoro¬ 
logical w^ork to record variations in 
atmosplieric pressure. 

Barometer.—An apjiaratus for rc'cording 
the ])rcssure of tlic atmos]>b('rc. It 
consists (‘ss('ntially of a glass tubc 
opc'ii at one end and closf'd at the 
other Tlie tube is filled with iiH'r- 
cury and [ilaced in a vertical jiosition 
with tli(‘ lower or opc'ii end dqipmg 
in a bowl of iiK'rcurv. I’hc mercury 
in tlic tub(' stands at a certain level, 
and is supportt'd by tlu' atmosj)h('ric 
pressuic' acting on tlu* siufact*. of the 
iiK'rcury in tlu' bowl (See Baro- 
JMETKKJ ('oiATMN ) Another form is 
knowm as an aiuu'oid haromeb'r, and 
consists of a set of thin ('xhausted 
contaiiu'rs which are acted on by 
atmospheric pressure. Thc amount of 
movement is transmitted to a pointer* 
by iiK'ans of multiplying Icvc'rs. 

Barometric Column.—The column of 
mercury in a barometer. The height 
of this column, inc'asured above^ the 
surface of the mercury in thc bowl 
(see JUrometer), is normally 30 in. 
or 7f)0 mm , but varies with thc 
]>r('ssure of thi* atmosphere. 

Barometric Condenser.—^A form of jet 
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condenser which is fixed at a baro¬ 
metric height above the ground so 
that it is self-draining. With this 
arrangement there is no risk of the 
water flooding bae.k into the exhaust 
steam pipe, and thence to the engines 
or the turbines. 

Barometric Pressure.—The ]ncssur(^ of 
the atmosphere, as measured in ineh(\s 
or millimetres of mercury by the 
barometer. Tt is normally equal to 
a pr(\ssuTe of 14-72 lbs. ])er square 
inch, but varies in aeeonlance with 
atmosplierit; (jondiiions. 

Barrel.—A ])art of a cram', a locomotive, 
or a pump, etc. In a craju', the 
cylindrical casting round v^lm‘h the 
rope or chain is wound. In a loco¬ 
motive, the cylindrical shell of the 
boiler, lii a pump, the cylindrical 
casting in which the pnm[) ]hunger or 
ram works. 

Barring Engine.—A small steam engine 
used for turning a large engine over 
th(' dead centres in order that starting 
of the larg(' engiiK' Tuay bc‘. etfectc'd. 

Barrow Ladle.—A ladle mounted on a 
form of iron l)arrow and us('d in 
foundry Avork for carrying molten 
jiietal about the foundry. 

Bars.—Lengths of iron or sU'cl (or other 
mat('rial) of various sf'ctions. 

Bars (Kftlni). —4Vuss('d bars of s[)ecial 
consti’uction used in r('inforct*d con¬ 
crete work. 

Bar Stays.—Stays in the form of round 
bars ; used for stiffening the flat ends 
or other plates of steam boilers 

Bar Windings.—Kh'ctric windings (man 
armature, for exanqile), composed of 
copper bars. 

Bascule Bridge. — A balanced draw¬ 
bridge 

Base Plate.—See Bed Plate. 

Basic Steel.—Stt'el produced by what is 
known as the ‘ basic ’ jii oeess of steel 
making, in which a special lining con¬ 
sisting of calcined dolomite or mag¬ 
nesian limestone is used for the con¬ 
verter. The object of tliis lining is 
to facilitate the removal of the jihos- 
phorus and other impurities con¬ 
tained in the pig iron from which the 
steel is made. 


Bastard —A terra applied by engineers 
to machine details which are not 
quite of standard form or design. 
Thus, a bastard sct'cw' thread is one 
which d()('s not eoiitam the standard 
number of threads p('r inch length of 
the screwr*d ])art, or which would not 
lit a standard nut of the correspond¬ 
ing size. 

Bastard Cut File.—A file which has not 
([uite so rough a cut as that of the 
‘ mid(ll('-cut ’ Hie, liut rougher than 
that of the ‘ second-cut.’ 

Batten. —A ])icc(? of timber used for con 
ncctiiig together or stiffening two or 
more other pieces. LTsually the cross 
section is 7 in. wide and 2 in. tliick. 

Batter. —The slope gi\'(‘n to a Avail, a 
banking, etc., which results in the 
thickiK'ss increasing from the to^i 
towards the bottom. 

Battery (Klcvtric). —An arrangement of 
two or more voltaic cells or accumu¬ 
lators for sujiplying electricity. A 
single voltaic cell is fri'quently loosely 
spoken of as a batt(‘T'> 

Battery Gauge. —A movable galvano¬ 
meter used in connection Avith 
l)att('ry b'stiug. 

Battery Motor. —An electric*. motor so 
d('sign(*d that it can be driven by 
low-j)Ower (‘Iccirit; current such as 
that from an ordinary battery 

Battery of Boilers (or Generators). —A 
range of boilers (or clecdric^ generators) 
w^(n*king togetlier. 

Bay. —^In lai*ge works tke Avoi’kshops are 
divided into ])arallcl ])ortions, each 
portion dealing with a particular 
class of Avork These ]jortions arc 
comnAonly termc'd ‘ hays ’ In lattice 
gird('r Avork tht*. term is sometimes 
applied to denott^ any of the H])arcs 
between th(^ members of the girdei*. 
Tn an aeroplane, the square formed 
by tAvo struts and the spars to which 
the struts are fixc'd at the top and 
the bottom. 

Beading.—A thic kened or enlarged edge 
of an objc'et, ])r()vided for tlie purj)ose 
of ornamentation or strength. 

Bead Sleeker. —A tool usc^d by moulders 
for smoothing that ])()rtion of a mould 
which is to produce a beaded edge. 
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Beak Iron.—See Beck. 

Beam. —horizontal piece in a strueture 
or machine whose length is generally 
great in comparison with its trans¬ 
verse dimensions. The pi(‘(‘e is 
usually supported or fixed at its ends 
and loaded along its length, or at 
certain points only, and in conse- 
(pienee tends to Iieiid so that its up[»er 
fibres are compress(‘d anrl shortened 
and its lower ones extendt'd Beams 
are made in \arious sections, those in 
timber bcang usually n'ctangular, and 
those in mild steel of 1 section. (See 
Cantilever ) 

Beam Compass.—A draughtsman's com¬ 
pass used for describing cii’clc's or «ircs 
of large radii, and employing a small 
wooden beam. 

Beam Engine.—A form of steam (‘iighie 
in which tlic driving fonc on the 
l)iston is transmitted uj)uards to a 
b(‘am fulcrumed at th(^ centre of the 
h'ligth, the sf‘ 0 -saw motion of the 
beam b('ing transmitt(‘d to a connect¬ 
ing rod, crank, and crankshaft, mIucIi 
are on the ()[)posite side of the fulcrum 
to the cylind(‘r, ])ision, and ])iston 
rod. This ty^x^ of engine is now 
prac’tica 11y obsolete'. 

Bear.—See J^uNCfUNei Beak 

Bearer.—A teM’m applic'd to many kinds 
of sup])orts, suc'h as ilu* bars used for 
supporting the lirebars of a. steam 
boiler. 

Bearer Bars.—Tlie bars which su])])ort 
the fire})ars forming the g?*ate of a 
steam boibn*. 

Bearing.—A casting used for supixirting 
a rotating shaft. Generally, two 

or more 



Bearing. 


bearings 
a r (' r 
(j 11 i red, 
the ai'tual 
n u m 1) e r 
d e]>eii d- 
ingonthe 
length of 
the shaB 


Bearing Surface. —^The surface of a bear¬ 
ing which bears against the rotating 
shaft. For the purj>oses of calcula¬ 
tion it is stated as an area, the area 


being obtained by luultiplying the 
length of the bearing 2 ^*Trt by the 
diamet(‘r of the shaft. 

Beat.—A terni aj)j)lied to express the 
throbbing of an engine. 

Beck.—The conical shaped part of a 
smith's anvil which is used for bend¬ 
ing bars, etc. 

Bedding.—A term used to lUaiote the 
careful Jilting of one J)art upon 
another, as, for examples, a shaft on 
its beai'ing brass. 

Bed Plate.—The mam casting of a 
inachiiK' which supports the other 
])arts, and which is generally bolted 
to a eonen'tc' oi- stone foundation 

Beeswaxing.—The procc'ss of eovc'iiiig 
iron patterns with lu'cswax VMth the 
obji'ct of facilitating tlu' subscHpient 
withdrawal of tlu'- patterns from the 
moulds. 

Beg-Ohm.—Oiu' billion ohms. This 
unit is v(‘ry seddom used, however, a 
n'sistanee of a liigli orfU'r Ix'ing stated 
as so many megohms. (See Meg¬ 
ohm ) 

Belfast Truss.—A roof truss in which 
th(' lower boom is horizontal and the 
iipp(*r one 
e u r \ e d, 
the w hole 
truss ha\- 
i 11 g 1 h e 
shape of a 
segment of a (*ircle. All tlu' bracing 
membi'fs are arranged diagonally. 

Belgian Truss.—See Fink Truss. 

Bell-Centre Punch.—A self-centring 
centre ])unch, so called because of 
its resemblance to a b('ll. 

Bell-Chuck.—A special form of hollow 
chuck made in various forms and 
sizes, and adaptixl for holding olijeets 
reipiiring turning ill the lathe 

Bell-Crank Lever.—A right angle, lever' 
i.e. a k'ver possessing two arms at 
right angles to each other, the ful¬ 
crum being at the part wdiero the 
two arms unite'. 

Belleville Boiler.—A type of water tube 
boiler much used on battleships 
on account of its high rate of 
evaporation and comparative light¬ 
ness, etc. 



Belfast Tru.-s 


26 



DICTIONAJIY OF FNOJNEEKINCJ 


Bell-Hanger's Joint.—A joint in (‘li'ctric 
wiring made ])y looping the ends of 
the Avires into each other. 

Bellied.—A term a^ijilied to lieains 
which are curved convexly on the 
under side for the purjiose of })ro- 
viding gradually increasing strength 
towards the centre of the length. In 
a beam loaded uniformly along its 
length and sujiported at the ends, for 
exanipl(‘, the brmding moment gradu¬ 
ally incr(‘as(‘s in magnitude towards 
the centn', so that a bc^am that is 
V)elli('d IS economically designed. 

Bell Metal.—An alloA' of eop])er and tin 
of hard and bntth' character. 

Bell-Mouthing.—The operation of open¬ 
ing out, i e. increasing tin* diameter of 
th(' end of a tube or otlier cylindi’ical 
object '^riius, tire and water tube's in 
steam boilers are'- bell-mouthed at 
their (‘iids to jireA^nt the possibility 
of their Ix'ing drawn out of tho tube 
plat(‘s ; ANhilst engiiu' cylinders are 
i)i‘ll-niouth(‘d witli the object of 
vibviating tlu'. jiossibiliiy of a ridge 
forming at eaeli (‘iid of tiu' eylindi'r 
as a rc'snlt of iic'ar by the. piston 
Should a ridg(' form, and adjnstnu'nts 
}k' made siibseijiu'ritly, vjoh'iit knock¬ 
ing may occur through the ])iston 
striking against the ridge ri'jieatedly. 

Bellows.—A device for blowing air for 
lh(^ purjAose of removing dust and 
small ])artK*le.s of dirt from patterns, 
etc , or for intensifying the heat of a 
smith's tire, etc. 

Belt.—A stra]), generally of leather or 
otlier suitable material, working over 
pulleys for the pur]lose of transmit¬ 
ting poAver from one shaft to another 

Belt {Electric) —A belt jirovided with 
electric ix'lls and arranged to fasten 
round the human body in order to 
pass ek'ctric (jurrents through the 
body Avith the object of curing certain 
ailments. 

Belt Coupling.—The connection of the 
ends of a belt, (!on si sting of a laced, 
bolted, or otlu*T form of joint. 

Belt Dressing.—Any material such as 
tallow, castor oil, etc., applied to a 
driving belt with the object of pre¬ 
serving the belt. 


Belt Fork.—A device consisting essen¬ 
tially of tAvo prongs secured to a 
sliding bar, used for ri'iiioving a 
driving belt from a loose to a fast 
pulley, and vi(;o versa. 

Belt Punch.—A punch used for prepar¬ 
ing the holes in the ends of a bolt 
for tho purpose of making tho con¬ 
nection. 

Belt Speed.—The linear sjiei'd at AA'hich 
a driAAiig belt rims over the pulleys. 
Witli good leatlu'r belts tho speed 
may be as high as ."lOOO ft. jier minute, 
but in general the speed is much 
lower than this. 

Belt Tension.— TIk' jmlls on a belt AA'hilst 
it is jx'rforming its AA ork. There are 
two tensions m evei’v driving belt, 
viz. that f)n the tight side and that on 
tho isla(‘k side. The diffi'renee lie- 
twei'ii these two tensions is the 
effeetive driving force. 

Bench.—Any ialik' or jilatform on 
which mechanh'al woik, such as 
fitting, joinering, etc , can be per¬ 
formed. 

Bench Marks.—In C\vd hhigineering, 
(X'rtaiu fixed points from which data 
employed in the plotting of tho 
(h-dnanco 
S u r V c y 
Maps are 
derived 
Bend.- A 

c’ 11 r v e d 
portion of 
a steam or Bend, 

water pipe. 

Bending.—Tho rleforrnatioii Avhich a 
beam, or a member of a machine or 
structure Avhieh acts as a beam, 
undergex's in eonseipienee of the 
loads acting upon it. 

Bending Machine —A macliine msed for 
bending rails, plates, and bars, eilher 
to the straight from the curved form 
or to a bent form 

Bending Moment.—A ti'rm used in con¬ 
nection with the study of * Beams ’ to 
denote the algebraic; sum of the 
moments of all the force's acting at 
either side of a section of the' beam. 

Benzol.—A motor spirit much used in 
automobiles instead of petrol. It has 
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a higher calorific value than petrol, 
but, as it contains more carbon, it is 
liable to cause somewhat more c*ar- 
bonising of the pistons and the com¬ 
bustion t;harabcrs than petrol 

Bernoiiilli's Theorem.—A t]i(‘orem of 
great jiractieal value in Jlyclraulics. 
It is based on the fact that when a 
liquid flows through a- ehannel or a 
pipe it po.ssess(\s kitu'fic energy b\ 
virtue of its motion as well as poten¬ 
tial energy due to its jiressure and its 
position 

Bessemer Converter* A ]iear-shaj)ed 
vessel in which ])ig iron is conviTted 
into mild st('(‘l by the Bessemer 
proc('ss. 

Bessemer Pig.—The pig iron used in 
th(*. Bessemer acid jirocc'ss of steel 
making. 

Bessemer Steel.— Tin* steel resulting 
from the jiroeess irivcnik'd by Bes¬ 
semer, in w'hic'h pig iron is melted in 
a eonverter, decarburisi'd liy blowing 
air through it, and then converted 
into st<‘el of the fh sired (piality by 
adding an ore rich in carbon, such as 
spicg(‘lcisen. 

Best Iron.—Wrought^ iron vnIiicIi has 
been subjected only onc(‘ to tlu' pio- 
ec'sses of piling, r(‘b(‘ating, and 
rolling 

Best Best Iron.—Wrought iron wliieh 
has he(‘n subj(‘(*t(‘d tiMc(‘ to the pro- 
cessf's of jiilmg, reheating, and 
rolling 

Best Best Best or Treble Best Iron — 

Wrought iron which has been sub¬ 
jected three times to tlu' piling, re¬ 
heating, and rolling y)roe(‘sst‘s This 
is, in the triu'st sense of the w'ord, 
the best form of wu-ouglit iron. 

Betheirs Process.—A spt'cial process of 
preserving timber against tlu‘ <‘lT('ets 
of dry rot, wtT rot, etc., the timber 
being impregnated with creosote oil 
from v^hleh all the ammonia lias been 
driven off. 

B4ton.— Cbncrete made with hydraulie 
lime. 

Bevelled Edge.—An edge wdiieli is cut at 
an angle, i.e. which, iiistearl of Ix'ing 
square with the main surface, is 
inclined somewhat. 


Bevel Gearing.—Toothert wheels keyed 
to shafts w’hich are not parallel to 
each other and gear¬ 
ing together; gener¬ 
ally, the shafts are 
at right angles to 
each other, hut they 
may be at other 
angk's. 

B .H .P.—Ab bre viatioii 

for Brake Hoi-ko n.-v.-l (j.-nnua 
Power. 

Bib Cock.—A sjieeial form of cock pro 
vided with a nozzk' bt'iit do\Mi- 
wards. 

Bichromate Cell.—A \oltai(‘ et‘ll in 
which ])otassium bichromate is used 
as tlu‘ (hqiohinsi'r, this 
being mixi'd with diluted 
Hul])huric acid The posi - 
tive elein(‘nt consists of 
two carbon plates con- 
iK'cted together by means 
of a brass stri]), and the 
negative eleiinuit, an amah 
gamat(‘d ])lat(‘ of zinc 

()la.e(‘d bet\\(‘en t}i(‘ two 
earfion ])lat(‘s. 

Bicro-Ampere. — I'lu* oiu‘- 

billionth |,.nt of one „Klin,mute 

am])('r(‘. 1 Ins t(‘im is v(Ty j]. 

s(d(l()ni used 

Bight of a Cable.,— A single looyD or bend 
of an ('l(‘etrj(; or other cable. 

Bilge .—The s])ae<^ bc‘tweon the inner 

and tlic* outtu' skin of a shi]) at the 
bottom. Strictly speaking, the term 
should only be ajiplied to ('ach of the 
sid(^ portions of this space, i.e. the 
]iarts where tlie ship’s bottom rounds 
into the sides. 

Billet.—Short shilis of wrought iron 
which ar(‘ subsecpiently rolled down 
into tlie linislied sections required. 

Binding Material.—A matc'rial applied 
to the surface of roads w hieh are to he 
steam-rolled ; commonly road scraji- 
ings, or scTiHUiings of the actual road 
ni(‘tal with a little sand. 

Biplane.--An aeroplane in which there 
are tw^o main lifting surfaces, set one 
above the other. 

Bi'Polar.—Applied to electric machines 
which have two poles. 
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Birmingham Wire Gauge.— A wire gauge 
commonly used in this country. 
(See Wire CIauoe.) 

Bismuth. —A metal much used by 
engineers as one of the constituents 
of alloys employed as anti-friction 
metals for shaft bearings. It has 
the peculiar ])roperty of ex[)anding 
on cooling. Chemical symbol, Bi. 

Bistite, —A soft black mineral jirc'sent 
in certain stoiuis used for the making 
of roadways. 

Biting. —A term used by (‘ngint‘ers to 
(*\press the fact that one ])art is 
gri])ping on another, as, for example, 
a good lile gri]iping or biting into the 
nu'tal it is r(‘([uired to r(‘moV(‘ by 
liling. 

Bituminous Coal. —(Joal wliich gives off 
large' (juantities of volatile bituminous 
matter, hydrocarbons, etc. 

Bituminous Paint. —A special prepara¬ 
tion us(‘d for covering parts laid under 
water with the obj(‘ct of ])reserving 
thc*m from rusting, etc 

Black Band Ore.—A form of clay iroii- 
stoiK' containing from 17 to 30 ])er 
cent, of iron and a (‘('I'taiii ainoiiiit of 
cfialy matter 

Blacking. —A black preparation, con¬ 
sisting of sonu' form of tiiiely divided 
carbon, usr'd iii tlu' foundry for ])r<‘- 
venting tlu' possil)ilit\ of a che'inical 
combination taking ])lae(‘ between tlu' 
molten iiu'tal and tlu* sili(*a in the 
sand of the mould, which would 
result in burning of the outer surfaces 
of till' casting. 

Blacking Mill. —A machim' nsc'd for 
(‘rushing coal or coke for tlu* jirodiic- 
tion of blacking. 

Black Nut. —See Black Work. 

Black Smoke. —Smoke wliieh eliK'fly 
consists of an unusually large* amount 
of unconsuiiK'd jiartick's of carbon. 

Black Work. —b'orgc'd or other objects 
which have not b(*en machined as a 
whole. Thus a black nut is one 
which has been untouched bj^ a 
machine* exee'jit at the ta])pe*d hole. 

Blade. —A thin plate, gene*rally the 
cutting part of some* tool such as a 
saw^, a knife*, etc. 

Blades of Turbine. —Blades elesigne*el in 


a special manne*r to receive the steam 
w hich propels a turbine. 

Blank.—Any mass of iron or steel in the 
form of a rough (casting or forging 
manufactured for the production of 
some particular olijeet. 

Blank Flange.—A sedid flange used for 
blanking or closing u]) the end of a 
steam jiipe, or for closing a pipe 
branch. 

Blast.—A strong current of air forced 
into a furnace* b'r the* jiurpo^e* of 
accelerating the combustion of the 
fne*l 111 the lurnace*. 

Blast Furnace.—A large* ve*itieal furnace* 
from (in to JOO ft in height and 17 to 
30 ft. ill diame'te*!' at the lai'gest part, 
sorneAvhat re‘se*mbliiig a cigar in slia])e, 
in which iron ores are* sni(*lte*d with 
the object of extracting the iron 
The iron so ])re)duce*d is ternu'd ' ])ig 
iron,’ and although commonly spoken 
of as cast iron, tlicre is a distinction, 
east iron Le'iiig tlui metal ])re)diie(*el 
afte*!* nu'lting up ])ig iron in a cupola, 
and iifially running the* me*tal into 
moulds. In orele'r to sme'lt the ores 
a ve'ry high tempe'rature* is re*(]uir(*el, 
and this is pro(In'‘e*el by using e'oke* as 
a fiu'l and blowing large volumes of 
air into tlir^ furnace*. Lime* or clay 
is use*el as a flux. 

Blasting Charge.—The* matt'rial used in 
bla.stiiig operations m eoiine*(‘tiou 
w'til road-making and quarrying; 
gi'iierally some form of nitro-gly(*(*rine 
many times as ])owerful as gun- 
])ovv(U‘r, which is now' raredy UHe*ei. 
Bleeding.—Tlie e*xiielation of rusted oil 
or moisture* from a fraeture'cl or a 
eorrodi'd part, as from a fracture in a 
crankshaft, or a eorrode*d plate und(*r 
seah* m a ste'am boil(*r. 

Blende.—Sulphide of zinc. The eom- 
mont'st form ot zinc ore. 

Blind Hole.—In rive'ted work it often 
happens that rivet holes in adjoining 
]iieee's of plate* are not coincident with 
one another after the* jilate's have been 
be*nt or W'orke'd to shape. In e*x- 
tre'ine eases the hok*s are ' out ’ so 
mii(*h that no passage* whatever 
e'xists from one liole to the eorre- 
s])onding hole. Such liole's are said 
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to be ‘ blind.* Also a hole which is not 
drilled right through a plate or casting. 

Blister Copper.—^The co])per which re¬ 
sults after tr(‘ating th(‘ original metal 
for the nnnoval ('f sulphur bj" roast¬ 
ing, and so called on account of its 
blist(‘reil af)p(*aran(!e. 

Blister Steel.—The steel pi odneed by 
heating bai‘s of w^i'ought iron in 
contact with carbon for a prolong(‘d 
p(‘riod. It deriv(‘S its name from the 
fact that the bars bec'ome eovt‘red 
W'ith l)list(‘rs during the ])rocess. 

Blocking.— Pi(*ces of timber uscmI for th(‘ 
purpose of ])a(*king u|) during the 
er(‘etion of a machine or struetim*. 

Blocking Girders.—Sj)(‘cifil girchns siip- 
port(‘d on blocking on trav(‘llmg 
cram‘s, and provided to ]jr(‘V(‘nt. the 
possihilit\' of the eraiK* ov<‘rturmng 
when lifting (toss\vis(‘ 

Block System.—A special systinn of 
signals iis(‘d on the railways l-o 
prevent collisions. 

Blocks. — See PiTLLEY Blocks. 

Blooms.—Wrought iron or st<‘(‘l wdiicli 
has been formed into oblong liloeks. 
Ckmerally, any mass of iron or steel 

Blow.—Tn (‘lectrical wiring, tlu^ nudtmg 
out of a fuse w ire. Iiith(‘ BesscnnerjHo- 
eessof st(*t‘lmaknig,t hat])ai*toftlie pro¬ 
cess during which the ('ai'bon is being 
removed fioin tlie metal by oxidation. 

Blower.—.4 sp(‘cial machiiK* enpiloyed 
for creating aii* currents. 

Blow Holes.—Holes in castings caus(‘d 
by th(* ]m‘senco of small volumes of 
gas which liave not l)(‘cn removeil 
during casting. 

Blowing Engine.—An (mginc used for 
.supplying the air to a lilast furnaeiL 

Blowhng In.—A ttani used by iron 
manufacturers to denote the putting 
into o]jeration of a blast furnace. 

Blowring Off.—The removal of .some of 
th(‘ w ater from a st(*am hoikn* by opt'ii 
ing the hlow'-otf cock, tJii' object being 
to prevent the water from becoming 
too highly charged A\ith solid matter. 

Blowing Out.—The operation of shut¬ 
ting dow n a blast furnace. 

Blowing Point of a Fuse.—'J'hc stlength 
of electric curnmt which will just 
cause the fuse to blow" or melt. 

3Q 


Blowing Through.—Blowing steam 

through a sjx'cial valve on an engine 
with the objec't of warming up the 
engine prior to starting, and so jire- 
viniting undue con - 
densation w hen the 
main sto]) valve is 
opened 

Blowm.—A tt'rm a})- 
plied to eastings 
which hav(‘ be¬ 
come covered w ith 
blow hol(‘s 

Blow - Off Cock or 

Tap. — The cock,.. i m 

. , j. Hlow-Off CockorTap 

or tap usiHi lor ^ 

emptying A\atcr froni a Kt(‘am boik'r. 

Blow-Off Elbow.—A Ix'iid pijx^ rivet(‘d 
at one end to a mounting ]>h)ck on 

_tli(‘ liottom 

of Jjanca 
shiic and 
s i m i 1 a r 
])oilcrs, and 
h a v i n g 
liollcd to it 
at tlie oUht 
end the 
tap of the 




Blow -(Iff IClhoM . 


cock or 


blow- - otr 
boiler 

Blow-Off Valve.—A valv^e whicli serves 
tht‘ same puipose as a l>loAA-off cock, 
the valve being of 
sluice form. Blow- 
off valves aji‘ 1( ss 
liable to stick or 
])iiid as a result 
of th(‘ heat, etc., 
than coc'ksor ta])s. 

Blow-Out Cock or 
Tap.—See Bt.ow- 

OKF Oock 

Blue-Billy.—An ox¬ 
ide of ii’on us(h 1 as 
f(‘ttling for tht‘ puddling furnace. 

Blueing.—A Ituin used in connection 
wdth the tiunpi'i’ing of steel, signifying 
the o])('ration of bringing the teni- 
])erature of the metal to that AAhieh 
eoiTes]>onds to the formation of a 
bluish colour in the metal. 

Blue Metal.—A niixtiii’e of sulphidt's of 
cop])er and iron, containing about 
00 per cent, of copper 
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Blue Print. — A drawing ])roduced 
quickly by a special ])hotographic 
process from a tracing, the linos of 
the drawing appearing white on a 
blue grouiKl. 

Board.—A ])ie(*e of thin broad timber, 
generally, a ])oar(l is nol. less than 
4 in. wide. 

Board of Trade Unit.— The unit of 
electrical pow(‘r, I OOP Av att Jioiirs. 

Boards (Polimj ).—Boards used to ]m‘- 
v(‘nt the si(l(‘s of an exeuA^ation from 
falling in 

Boaster. —A tool someA\hat lik(‘ a <‘his(‘l, 
as us(‘d for cutting iron and ste(‘l, and 
(unj)loyed for quarrying and dressing 
stonework. 

Bobbin (Electric) —An insulated coil of 
wire c*apabl(‘ of carrying el(‘ctric 
currents for use as re(|uir(‘d 

Bob-Weights. —Weights sometimes used 
in f‘onnection AAdth the balancing of 
an (mgine. The weight at the end of 
a ])luinl) line. 

Body. —'rh(‘])rmci pal part of any object 
The term is also applied to oils, an oil 
])osst‘sst‘d of much body being oni‘ 
which is viscous and not liabh* to Ix' 
easily ]jress<‘d from liidween th(‘ two 
siirfa(‘(‘s it is intended to lubricate 

Body Core. —The ]irincipal core in a 
mould 

Bogie. —Chuierally a low truck of strong 
design. 

Bogie Engine .— A locomotivi' ]>roAdded 
at th(‘ front and sometimes at tlu' 
liack with a bogie, the objix t of winch 
is to enable th(‘ locomotive to n(‘go- 
tiat(* sharp curves 

Boil. —See Boiling In the Bessmmu’ 
])rocess of steel making it is tlu* boil¬ 
ing stage, i e. the ])eriod during A\hich 
th(^ silicon in th(‘ i)ig iron is rapidly 
oxidised, Avh(*n the flam(‘ at the 
mouth of the coriAUU’ttn* groAvs large 
and luminous, being acconqiaiiied by 
brilliant sparks. 

Boiled Oil. —Linseed oil Avhii h has been 
boiled in older to give it the ]H‘op(*rty 
of diying quickly. Used by engine(*rs 
for Awious ])urposes. '^riius, when 
smeared over castings it Avill prevent 
rusting; when soakcxl into the 
timber of, say, a plane or other tool 


it Avill preserve the timber. It- is 
also used by motor engineers to cover 
brown paper lim^rs used to make 
cylinder joints. 

Boiler.—A strong vessel, generally of 
mild sttx‘l, in w hich Avater is cA^apor- 
ated into steam, th(' st(‘am being 
employed for driving an engine, for 
heating, or other ])urposes. Thi* 
principal types are tht' Ijancashire, 
the vertical, the locomotive^ ty|)(L and 
trie watiT tubi*. 

Boiler Compositions. —CJIuunical com¬ 
pounds mi\('d A\ith tlie feed watiT of 
a boil(T for tlie purpose of pn^viaiting 
corrosion or the formation of hard 
seah‘ on the plat(‘s. Tlu‘n‘ are in- 
numerahli' compositions adve^rtised, 
many of thiun not only iisi'h'ss, but 
de<‘idedly harmful. The correct r(‘- 
agiMits to use in any ])arti(*ular case 
can only h(' didermined from a 
eluunieal analysis of the Avater. 

Boiler Corrosion.—See (U )RR(>sion The 
wasting or corroding of the plates of 
a .steam hoiliT. It occurs internally 
and (‘xternally, i e on the A\ater side 
and th(‘ lire sid(‘ of tlie ])lates. In- 
t(‘rnal corrosion is gimerally caused I)a 
tlH‘ acid action of t h(‘ feed Avater, aiu 
can l>e prevented by adding to the 
water som(‘ alkali such as soda, A\hich 
will ninitralise the acid. External 
<*oiTOsion IS caused by allowing the 
external surfaces of tin? ])lati*s to be¬ 
come dam]i. Th(‘ nunixly is obAdous ; 
k(‘ep the* ])lat(‘s dry cxtcrnaJly. 

Boiler Covering. —Any mati*rial, such as 
asbestos, sihcat(‘ cotton, etc., A^]lich 
is a bad conductor of heat, and which 
can be suitaldy ap])lH‘d to tlu* shell of 
a steam boiler for the ])urpos(‘ of 
minimising loss of heat by radiation 

Boiler Explosion. — A suddim and viohuit 
(*S(*a])e of st(‘am eausial by failure (#f 
.some ])art of the structure, such fail- 
ui‘e being brought about by the part 
haAung b(‘eome corroded, fractured, 
or ov(*rhc‘at(*d. Boiler explosions 
may nowadays be almost entirely 
prcA^ented l)y careful design and con¬ 
struction, skilful and Adgilant atten¬ 
tion in working, and by avoiding the 
use of corrosive or impure feed water. 
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Boiler Feed Water.—The* Av.itcT supplied 
to a boiler and evaporated into steam. 

Boiler Fittings.—I'he auxiliaries of a 
steam }>oiler, such as the safety valve, 
th(^ water gauge, etc On a large 
boiliT siieli as the Lancashire these 
eoiunionU eoinprist' two safety 
valv(*s, two v ater gauge's, a ]m'ssur(* 
gauge, a lt)w vater alarm valve, a 
fee(i ^a]\(‘, a blou-off tap, and a 
fiisiole plug. 

Boiler Mountings.— S(‘(' Botleb Kjt- 

TtNGS. 

Boiler Plates.—Tin* mild sti'el ]ilat(‘s out 
of which modern hoih'rs are oon- 
struet.(‘(l 

Boiler Pressure.—Tlu' pressure in a. 
st('am l)oih*r, as mc'asured by a 
])n'ssur<' gauge. Jt is to b(‘ noted 
that boih'r ])ressur(*s ar(' mcsisun'd m 
])ounds ])(‘r squaic' inch above tlu* 
airuos[)]u*rie pn'ssun', and are known 
as ])r(‘.ssui‘(‘s, to distinguish 

th(‘m from ahmluti ])ressur(‘s, ’which 
an* n*ekon(‘d abov(* zero. Thus, the 
absolute ]>i’essurc' in a boil(T \vill be 
14*72 lbs. per squan* inch nuwe than 
the gaug(^ im'ssin'i*. 

Boiler Seating,— S('e Boileji Srttin(j. 
Boiler Setting.—Tlu' masonry <>r briek- 
woi’k iis('d for supporting a steam 
boiltT. Tt geni'mlly consists of brick¬ 
work and sjK'cial lircclay blocks, tlu* 
blocks being placc'd in diitct contact 
w ith the l)()!l(*r. 

Boiler Shell.—Tlu* outei- ])art or slu‘11 of 
a st(‘am lioiler. Jt is generally of 
cylindrical form. 

Boiler Tests.—These are of tw o prinei])al 
kinds, viz economy t(‘sts and hy- 
draulict t(*sts. Tlu* fornu'r an* Tnade 
l>rineipally to determine wlu'ther the 
])oilcr is generating st(*am ('cononiic- 
ally, and to find in which direction 
loss(‘s are occurring. '^Phe latter are 
to dct(*rmine if the })oihT is tight 
under W7it(*r ])ressun», or unduly weak 
at any ])art, tlu* intention being to 
find out any such defects bc'fore the 
boil(*r is sent out irom tlu* works and 
put under steam. 

Boiling.—The process of converting a 
liquid into the gaseous state, as, for 
example, water into .steam. 


Boiling Point. —The temperature at 
which a liquid boils. Thus, the boil¬ 
ing point of w'al(*r under normal 
atmospheric pressure is 212° on the 
Fahrenheit scado and 100° on the 
Centigradi* scale. 

Bollards.— Last iron jhllars fastened to 
quay walls or shiiis, and used for the 
f)ur])os(i of mooring the vessels l)y 
means of ropes. 

Bollman Truss.—A truss in vvhi(‘h the 
bottom of (‘a{*h vertical strut is eon- 
n(*ct(‘(l AMth (‘ach (‘lul of tlu* truss. 
Thus the bottom of each strut is 
the apex of a triangle* of which the 
base* ]s the* horizontal member of the 
truss. 

Bolometer. —An (‘le*etrieal instrument 
use*d for me‘asuring ve*ry small epian- 
tit.it‘s of radiant liea-t. 

Bolster Plate— A pie'ce* ot ])late‘ riveted 
to the* uneh'r side* of the* be)ttom llange 
of a gird'T at eae*li enel, aa ith the 
obje'ct of 1 muting the leugtli of the 
l)(*aring surfaee*s at the* su])])orts. 

Bolt.— A pie'ce*, ge*ne‘rally e)f wrenight 
iron or milel ste*e*i, e*omprising a 
fast lu*ael of hexagonal, 
sepiaro, or other fe)rm, a 
cyliiielrie*al part or shank, 
se*r('AAX‘d at the enel away 
from the* head, and a nut, 
al.soof he'xagonal,S(piare, 
or othcT* form. Lse'd 
feir faste*niug ])ai‘ts of 
ina<*liiiie*s anel stnietiire*s 
toget her A be)lt fe)rms 
AN hat is known as a te'in- 
pe)rarv' faste*ning, since 
the parts may be* easily 
elisee nne*e*te*eJ atany time. 

Bolt Head. —Sen* Bolt. 

Bomb Calorimeter. — .An e*labe)rato form 
of eaiorinu'ter use'ei for d(*t(‘rminmg < 
AN ith gr(*at ae*e*urae‘y the eah)rifie A\aliie 
of coal and otlier lut'ls. 

Bonded Rails. —Kails used as a pai t of 
the circuit in an c*l<‘ci?'ie syste*m, the 
emds be'ing suitably boiule*el or jointed 
to ensure the* free flovN" of tlu* current. 

Bonding. — The arrangement of the 
bricks of a Avail in some spe*eial 
man!ier, as in English bond, an here 
the c'ouivses consist alternately of 













d 

Q 
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Headers and Stretchers, or as in the 
Flemish bond, wliere each course is 
made up alternately of Headers and 
Stretchers. In electric practice, join¬ 
ing together by suitable cjoniiections. 
(See Bonded JIails.) 

Bonnet.—cover for a valve, generally 
of cast iron. 

Booms.—In Aeronautics, the long side 
members of the open fuselage of 
air-screw driven machines. In bridge 
or girder work, the flanges or tlie 
main members of a girder or beam. 
In jib cranes the term ‘ boom ’ 
is sometimes used to denote the 
jib. 

Booster.—An auxiliary dynamo used 
for boosting or transforming u]) the 
voltage of an electric eurrcmt in a 
transmission S 3 ^stem, to eom])ensat(‘ 
for the droj) in the feeders. 

Borax.—^A material com])osed princi¬ 
pally of sodium and boron, and used 
as a flux in the brazing of brass and 
copper, and the welding ol iron and 
stet‘l 

Borda’s Mouthpiece,—A thin pi(‘C(‘ of 
tubing projecting inwards from the 
side of a tank, and us(h 1 as an outlet 
for the liquid eoniaiiK'd in the tank. 
The cocflicicnt of contraction for this 
mouthpiece is b 

Bore.—The internal diameter of a 
cylinder, a st(‘am pipe, or a tube. 
Also a])j)lied to the hole in a wheel 
(or pulley) boss prepared to reedve 
the shaft to which the wheel is 
keyed 

Boring.—The o])eration of preparing 
circular hok's in eitluT v ood or metal. 
(See Bobino jMachixe ) 

Boring Bar.—The spindle in Avhich the 
cutting tool is fixed in a boring 
machine. 

Boring Machine.—^A machiiu' designed 
for turning largo cylindrical faces, 
engine cylinders for example, or for 
facing flat surfaces. The machine 
has usually a large round table to 
whieli the work is clamped, the 
machining being done by setting tlic 
table in motion and applying tlu' 
cutting tools, f)f which there may be 
as many as three, 
c 


Boring Mill.—^Another name for a bor¬ 
ing machine. 



Boring Machine. 


Borings.—^The pieces of material or the 
shavings remov(‘d during the process 
of boring a hole. 

Bosh.—Thai portion of a blast furnace 
avIk'h* tlu^ (liameter is gn^ate^st. 

Boss.—The central cylindrical portion 
of a wheel through Avhich is bored the 
hole to suit tlu^ shaft on which the 
wheel is to be fitted. Bosses may of 
course occur on otner objects than 
wheels, on a crank, for example, one 
at the crankshaft end and one at tlie 
crank pin end. Ilio diameter of a 
boss is generally about twice that of 
the shaft. 

Bossing Up.—Enlarging or increasing 
the diamt'ter of a shaft (or other 
object) at a certain part as for ex¬ 
ample at tlu^ ))art w hich is to carry a 
pulley or a flange eoujfling, the genera’ 
object being to cornpensato for the 
weakening which will occur when a 
key way or a hole is cut into the part. 

Botting.—Closing with a plug of clay 
the hole through wliich the molten 
metal in a cupola has been run. 

Bottle Jack.—A small screw jack whose 
shape somew^hat resembles a bottle. 

Bottle Tight.—A term applied by those 
w^ho have to do with the hydraulic 
testing of steam boile^rs, pipes, cylin¬ 
ders, etc., to indicat(‘ that the vessel 
being tested shows no evidence of 
leakage at any part. 

Bottoming.—^A term used in connection 
with toothed gearing to denote that 
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the tops of the tec^th of one wheel 
touch the bottoms of the rf^c*esses of 
the other wheel, resulting in very 
noisy running and heavy wear and 
tear. 

Bott Stick.—A stick or iron rod used for 
hotting, one end being emj)loy(‘xl for 
tapping the cupola, and the other for 
plugging up the opening with clay 
after th(". metal has l)(‘(‘n run out. 

B.O.T.U.—Ablm'viation somcitirnes used 
for Jhiard of Trade Unit. 

Bourdon Gauge.—A dial gauge for 
registering j)ressur(‘s, th<‘ ])rinei])le 
of aetioii (l('p(‘Tiding 
U])on the moveinent 
of a hollow spring, of 
elli])t ieal s<‘etion, 
eaus(‘d by th(‘ action 
of the ])ressure and 
h(‘at inside* the 
spring. 

Bow Compass.—A eoin- 
]) a s s u s e d b y 
dranglitsrnen for de- 
serdiing eir’el(*s and 
ares of eiiel(‘s, and 
liaving one (or both) 
of tlu* l('gs so n\ad(‘ 
tliat it can be bent 
inwards about a 
joint. 

Boiinlon Gauge. Bow Connecting Bod. 

—A eonueetjng rod 
of triangular Iottu, used on certain 
types of j)ump. 

Bow Drill (or Fiddle Drill).—A drdl 
operate *d by a be)w consisting of a 
curved rod and a ee)rd st-rete-lied be*- 
tween the eneis e)f the* re)d. Idle drill 
itself is 2 )lae*eel in a eUindrical 2 >iee*e, 
arounel whie*h is twisteel the* eeird. 
The elrilling is efTe*e;te*el by drawing 
the bow to anel fi’o. 

Bower’s Process.—A 2 ^r()eess for 2>f^‘- 
serving iron obje'c*ts against rust, air 
being useel, first as an oxidising and 
then as a reducing agent, a suitable* 
coating of oxide of iron bediig finnl]\ 
produced wliieh is very effective in 
prese*rving the* iron. 

Bowling Hoop.—A special form of hoop 
largely used at one time few connect¬ 
ing together the furnace and flue 




rings of Lancashire, Cornish, and 
similar be)il(*rs. It has been almost 
entire'ly siqie'rsenled by the Adamson 
flang(‘ei seam, 'whie*!! has the great 
advantage of having tlie^ rivets en¬ 
tirely ill the*. wate*r S 2 )ae;e, sei that they 
do not become burned by the intense 
heat of the furnace gases. 

Bowling Iron.—A high class ( 2 uality of 
wrought irem, deriving its name from 
the firm who manufactured it, i.e, 
the Beiwling Jrem Ceinipany. 

Bow’s Notation.—A s[)ee*ial method of 
lettering a system of foree*s feir eon v(*n- 
ieiice in 
\v o r king 
out stivss 
diagrams 
for roe)f 
tr 11 ss(‘ s, 
briel ge‘S, 



ete*. 

Bow Saw.—A frame'work saw useel for 
eiitting aleing enrve'el outlines. 

Bow String Girder.—A girek'r having the 
form of the segnu'nt of a circle, the 
bottom 
beioin being 
h orizorital, 
and the 
U])2)e*r onei 
curved, the 
JW Stniip: (liuior. ]) j. c i 11 g 

consisting 

of both diagonal and ve*rtieal me*inbe*rs. 

Box Bed.—A be‘d 2 date of box jiattern 
for a heavy 
machine sue*h 
as an engine or 
a large lathe*. 

Box Coupling. — 

S e* i'i "M u V V 
Ce>i;i»LiN(!. 

Box Girder. — A 
girder c o n- 
structeel from 
two (or three) 
similar rolled 
steel joists, 
arranged side 
by side, and 2 dates riveted to ohe 
top and the bottom flanges of the 
joists. Instead of rolled steel joists, 



lk>x Girder. 
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girders built up of vertical plates (or 
webs) and angles are often er!i})loy(Ml. 

Boxing Up.—In ])att(Tii making, the 
process of building uj) the patterns 
from thin boards, sha])(‘d into box 
form. 

Box Metal.—A name sometimes applied 
to the sjiecial metals used for the ])arts 
of a bearing on which the shaft runs. 

Box Nut.—A nut Avhich differs from the 
ordinary form in having a closed top, 
so that the screwcMl part of the bolt 
do('s not iiroject through, the object 
being to ]ireserve the scrc'wed ])art of 
the bolt and that of the nut from 
rusting. 

Box Spanner.—A spanner of tubular 
form, one end b(‘ing shajK'd internally 
to suit tile nut, gt‘iierally hexagonal. 
It may b(‘ turnc'd by nu'ans of a 
tommy bar inserted in holes ])repar(‘d 
in the sjianner. The box s])anner is 
esjjecially suitc'd for screwing up nuts 
which ar(‘ inaccessible to the ordinary 
spanner ; thos(', for (‘xample, which 
are let in Ix'Ioav the level of a surface. 

Box Wood.—A jialish-yellow close- 
grain(‘d wood. It is much used in 
the manufacture of scales and rules, 
on account of its toughness and hard¬ 
ness, and the fact that it is not liable 
to w'ar]). 

Boyle’s Law.—The Law discover'd by 
Boyl(' and Marriott, that ‘ the volume 
of a gas varic's invc'rscdy as the 
pressure, providing the t(*mpcratur(* 
rt'rnains constant.’ Thus, if the pres¬ 
sure be doubled tlie volume is halved ; 


if the pressure be r'duced to one- 
third, th(i volume is increased three¬ 
fold. The expansion of sti'am in an 
engine ('ylinder takt's filace a^iproxi- 



Braco 


mately in 
a c, c o r d - 
ance with 
B o y 1 e’s 
I iaw. 

Brace. — A 
tool used 
tor hold¬ 


ing bits, 

drills, etc. It is rotaU'd liy hand for 


the purpose of drilling holes in wood 
or metal. 


Braced Girder.—See Bracing. 

Bracing.—1’he stiffening up of girders, 
stanchions, roofs, etc., by fitting ties 
and struts. With a scic'iitific system 
of bracing, the structure is rdieved 
of bending or cross-breaking stresses, 
each member being exposed merely 
tc» a tensile or a compressive stress. 
Comparatively light sections can in 
coiLsequence Ix' used. 

Bracket.—Generally, any timber or 
mc'tal design us(‘d as a support. 
Most commonly, a braekcD is a (tast¬ 
ing u.sed for siijiporting a shaft 
bcHring 

Brad.—A nail of rectangular Section, 
and having an overhanging lip at the 
ioj) 

Brad Awl.—A tool used for preparing 
holt's in timber for brads or other 
nails. It resembles a very small 
eliis(‘l, and makt's the holt' by being 
pusbt'd into the timber, the small 
blade being iiist'rtod in a direction 
])t'rpt‘ndicular to the run t)f the grain. 
If inst'rted in tht' tlirt'ction of the 
grain, it may s])lit the timlx'r, just as 
the driving in t)f the nail might do, if 
nt) ht)le WT're first prepared. Tht' 
tool IS thus usetl to minimise the risk 
of s])litting the wood when using 
brat Is. 

Brad Punch.—A ])unoh with a blunted 
end, ust'fl for driving nails farther into 
the wood than is ]it)ssihlo with the 
hammt'i’, tht' itlea bt'ing to have the 
ht'ads of the nails below the surface 
of tht' w't)t)tl 

Brake.—A dt'Aice used for bringing a 
moving bt)tly to rest, the device 
generally th'pending for its action on 
the frietit)!! jirotluet'd by making 
one surface ]irons heavily against 
another. 

Brake Arm.—The lever used for operat¬ 
ing the brake shoe in a brake. 

Brake Block.— See Brake Shoe. 

Brake Horse-Power.—The htirsc-power 
of an engine, as determined by apply¬ 
ing a brake to the engine liywheel, 
or to a Sfiecial pulley keyed to the 
crankshaft. It rejirosents the power 
actually available at the flywheel for 
the driving of raachinerj", and for the 
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power user is more useful to know 
than the indicated horse-power, since 
the latter is the power developed in 
the cylinders, some of which is 
absorlxjd in overcoming the friction 
of the engine itsc'lf 

Brake Shoe. —That jiart of a brake 
which bears against tiu' ^\heel rim or 
other jiart of the ohji^ct which is to 
be brought to rest by the brake. 

Bramah’s Press. —The earli(‘st form of 
hydraulic j^ress 

Branca’s Engine or Turbine.—^The lirst 
turbine of the iinjiulse ty])e, Avhere a 
jet of stiiam was made to impinge 
on vanes in th(‘ rim of the Mheel. 
Invented by Branca in tlie year 
1C21). 

Branch. —pijiii heading off from 
anotluT jiipc ; in most cases a ]>ranch 
leads off at riglit angles to the main 
pijie, but it may run at any con¬ 
venient angl(‘. 

Branch Block.—In (d(‘ctrical work, a 
poreelaiii block provided with grooves 
for terminals and eondiictors which 
are to connect u[) brunch wires with 
the mains. 

Branch Circuit. —An electiical circuit 
branching off from another circuit. 

Brand. —A mark or marks east or 
stam])ed ujion any particular quality 
of iron or .stet*!, etc., to indicate' its 
quality. A form of ti'adcmark. 

Brass.—A yellowish coloured alloy of 
copper ami zinc, with or without a 
small amount of lewl and tin. A 
common quality is composed of two 
jmrts of copper and one of zinc. The 
addition of a litth' lead makes the 
metal softer and easier to machine, 
whilst tin has the elTect of causing the 
metal to break up more re'adily under 
the action of a cutting tool. Brass is 
much used for the manufacture of 
smoke tubes for locomotive boilers, 
for condenser tubes, cocks, lubricators, 
and various fittings. It has a ten.sik* 
strength varying from 7 to 13 tons 
per square inch, and a compressive 
strength of about o tons jht square 
inch. 

Brasses. —^The gun-metal jiieces, usually 
made in halves, w hich are fitted to a 



1 imsses. 


bearing for direct contact with the 
shaft, and wliich can be replaced 
afk*r much wear 
has taken place, 
or made good 
again by tiling 
and fitting. 

Brass Finishing.— 

The finishing 
off, by turning, grinding, etc., of 
objects made in brass. 

Brasswork.—Literally, work in brass, 
but in ongiiiec'ring it is usually under¬ 
stood as that class of engiiu'f'ring 
sj)eeialties which include small engine 
ami boiler fittings. 

Brazing {Hard Solderi/ng ).—The join¬ 
ing together of inetallii; surfaces by 
h(‘ating and melting a siiitabk' alloy 
on to them which will bind the .sur¬ 
faces togeti (‘r Borax is g(‘U('rally 
used as a fiiix. 

Brazing Metal.—An alloy of two or more 
of the nudnds eo])per, zinc, malleabli* 
brass, siKer and gold, used in con¬ 
nection with the brazing of imdals, 
and having a melting ])oint a littk* 
lower than that of the metals to be 
joined 

Brealc.—A failure* of the (‘lectric current 
in a circuit. 

Break-Down.—The failure of some part 
of a macliinc, which results in thi* 
more or less eom])let(* sto])j>age of 
the mael>ine. 

Break-Down Crane.—A craiui particu¬ 
larly used on railways in connection 
with br(‘ak-dow'ns. It can lx* moved 
about readily on the rails from place 
to place. 

Breaking Down of Insulation.—Failure 
of the insulation of an electric cable 
or wnre to prevent tlie escape of the 
current. 

Breaking In.—In telephony, the at¬ 
tempt of a third jiarty to .speak on a 
win* on w^hioh a. conversation between 
two jiersons is already being carried 
on. 

Breaking Joint.—Tlie most familiar 
examjilc of breaking joint is seen in 
brick walls, where the bricks are so 
arranged that there is no continuous 
vertical joint, which would form a 
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line of weakness. In boiler work 
the longitudinal seams of the shell 
rings are generally arranged with 
only alternate seams in line. 

Breal^g Load. —The load which would 
just cause failure of a machine or 
structure, or some member of a 
machine or structure. 

Breaking Strength.— 8(^e Ultimate 

Strength. 

Break Iron. —The plat(i wiiieli ])ears 
against the cutting blade of a wood 
plane. 

Break Lathe. —See Gap Lathe. 

Breast Brace. —A brace ])rovi(led with a 
breast plate to enable the ^^ol•kman 
to apply [)ressure from th(‘ Iweast in 
drilling holes. 

Breast Hole. —The arched opening or 
firchole at tlui bottom of a cupola. 

Breast Wheel. —A form of wat(‘r wtund 
so arranges 1 as to keep the water in 
th(‘ buckets through a gri'atf'r ])ortion 
of the wlieel rim than is the case with 
the overshot wh(‘(‘l, the vatcr escap¬ 
ing into the tail race with but little 
velocity. 

Breathing Space. —The space left b(‘- 
tAv eon the bottom or ‘ toi^ ’ rivets of 
the gusset stays and tlu* rivets of tlu^ 
flue tube attachiiKuits to the end 
jilates of Lancashire, Cornish, and 
similar boilers. This space is gener¬ 
ally not less than 10 in , the object of 
})rovidmg it being to allow some fre(‘- 
dom of movement of th(‘ end plates so 
that the ('xpansion of the funiace and 
flue tubes can be, taken uj) AMthoiit 
undue straining, failing v hicli, groov¬ 
ing in the end plat(‘s and tube connec¬ 
tions is liable to result. 

Breeches Pipe. —A pipe having two legs 
or branch(‘s a\ Inch meet at a common 
point. A branch ]>ijK*- 

Breeze. —Dust from coke, as obtained, 
for example, from th(‘ coke left after 
burning coal out of contact with air 
at gas works. At one time it w^as of 
no value, but nowadays it is used as 
a fuel for firing steam boilers, a. ^lower- 
ful draught being provided for the 
purpose. 

Bressummer. —A compound girder con¬ 
sisting of an 1 girder and a channel 


section girder, the two girders being 
arranged side by side A\ith the w’ebs 
vertical. 

Bricking Up. —Filling in an opening 
Avith brielvAA'ork. Jn foundry work, 
building up the outline of a mould 
AA^ith brielvAvork. 

Bricks. —Mafle from clay, Avhich con¬ 
sists ol about 60 jier cent silica, 
20 per cent, alumina, and 20 per cent, 
iron ami other ingredients. CVmiinon 
size, 9" 

Bridge. —XJie striietiiro Avbieh supjiorts 
the raihvay or the roachvay over 
aiiotber roadw ay or river. 

A form of bar, the middle portion 
of A\hi(*h is raised and sercAved to 
receiA^e tlu^ Aah^e s])indlo of a stop 
valve, the loAver portions forming 
feet whi(ii enable the bridge to be 
bolted clown to tlu' vah^e covt*r. 
Bridge (EJerirk). —An a[)paratii 8 for 
mc'asuring i‘leetric‘al rc'sistances. 
Bridge Plates.—Wroiighi^ iron plates of 
inferior quality. 

Bridle. —A strong looj), of scpiare, 
circular, or otlu^r eonveiiieiit form, for 
liohlmg (‘crtain jiarts of a machine or 
siructuri‘ 

Bright Nut. —A nut \\dueh is machined 
and jiolishi'd over the external sur¬ 
faces. 

Bright Work. —\Vork Aviiich is machined 
and ]K»lish('fl. 

Brindling. —yV certain marking s(*en on 
some bricks, consisting of altcTnate 
stripes ot light and dark colour. 
Brinnell Test. —A t('st for determining 
tlie hardiu'ss of iron and steed spc'ci- 
mens, the sjKHjimcns being indented 
by ])ressuro a])])li('d to a liardcncd 
steel ball. The dc])th of indentation 
is a mcasun* of the hardness of th(*- 
mati'rial. 

Briquettes. —l^rc'ssiirc moulded blocks 
of ■})ow{l('rc(l coal which has been 
mix('d Avith ])itch. 

British Standard Gauge. —One of tlio 
W'ire gaug('s adopted in this country. 
(See Wire Gauge ) 

British Thermal Unit. —The engineer’s 
unit of heat. Equivalent to the 
amount of heat required to raise the 
temperature of 1 lb. of A\ater at 32° 
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Fahrenheit through one degree. 
Abbreviation, B.Th.U. 

Brittle.—A material is said to be brittle 
when it bn^aks readily under th(5 
action of a shock or a blow. Thus, 
cast iron objects an^ very lialilo to 
break if dropped to the ground from 
a height, whereas mild steel and 
wrought iron, Ix'ing ductile, will with¬ 
stand severe shocks without risk of 
failure. Generally, biittlo materials 
are unsuital^le for those ])arts of 
machiiK'ry and structures wdiich have 
to withstand variable or impulsivii 
loads. 

Broach .—A boring tool usihI for en¬ 
larging and finishing off lioh's in st(‘el, 
iron, or oth(*r nu'tal objects 

Broad Gauge.—A specially w id(' railway 
gauge, i e. 7 ft 0 in , in use at one 
time on the (heat VV’cst(‘in Kaihvay. 
The standard gauges in Ch’cat Britain 
is now 4 ft. 8.1 in. 

Broad Tool,—^A tool similar to a- 
boaster, but with a Avider Avorking 
edge, used for th(‘ same jnirpose as 
a boaster. 

Brob.—A spike used in tiinlx'r work to 
prevent the slipping sideways of a 
piece of timber A\hich mcM^ts anotlu'r 
piece at right angh's. 

Bronze.—An alloy of copjicr and tin 
in various proportions (huierally, 
bronze lias a lower ni(‘lting ])oi]it 
than cojijier and gives a sounder 
casting. J^lspecially suitable for the 
manufacture of parts c*xposed to 
Avater, owing to its ])roperty of resist¬ 
ing oxidation and rusting. 

Brotherhood Engine.—A three-cylinder, 
singh'-acting hydraulic engine, in 
which the pressure ac*ting on th(‘ three 
pistons is all transmitt('d to a singh' 
crank pin. The cylinders are ar¬ 
ranged radially, at angles of 120"' to 
each other. 

BroAvn Haematite.—A heavy dense' 
brownish iron ore containing about 
60 per cent, of the m(*tal iron 

Brumbo Pulley.— An ineom]>lete type of 
pulley; of the form of a se<;tor of a 
cireh', grooA^ed in its rim to n'ceivc 
the indicator cord of an indicating 
g(‘ar for a steam engine. 


Brushes.—The pieces which are made 
to bear against the commutator of a 
dynamo for the purpose of (;ollecting 
the ek'ctric current gen(*rated. 

B.S.G.—Abbreviation sometimes used 
for British Standard Gauge ; the 
usual ahbri'viation, liowever, is 
S.W.G. 

B.Th.U.—Abbreviation for British 
TluTinal Unit. 

B.T.U.—Sometimes used for British 
Thermal Unit, and sometimes for 
Board of Track' Unit 

Bubble Tube.—A t(‘rm sonK'times 
ajiplied to the glass tube of a spirit 
levc'l, due to tlu^ fac*t that the tube 
contains a bubble of air or gas. 

Bucket.—Generally a reee])tacli‘ for a 
liquid. The t(Tm is us<‘(l in conue(*- 
tion w ith various maebiues, espi'cially 
])umps, wat'fT wlu't'ls, and iiirbiiu's. 

Bucket and Plunger Pump.—A ])ump in 
Avhu'li tlu'n^ is a iilungcT' as Avell as a 
buck(‘t, the buck(‘t lift¬ 
ing the water on tlie up¬ 
stroke, and the plunger 
displacing it on the 
doAA'n-stroke' 

Bucket Pump.™.V pump 
in which the’! wat(‘r is 
lifted by a ])iston ])io- 
vided A\ith oiu' or more 
valves, of tJie tla,p type, 
wliieli ojx'u Avlien the 
ihston is descemdiiig so , , 

as to allow the liquid rump, 

to jiass through to the 
top of the ])iston, but c'lose when 
tlu^ ])iston is at the bottom of the 
stroke and remain closed whilst the 
piston is ascending so that the liquid 
is liftc'd up. 

Buckling.—(h^nerally, a distortion of a 
])late or other j)ie(‘e. In structural 
wwk the bending of a strut or column 
by the compressive load acting upon 
it. In electrical storage cells, the 
warping of the ] dates causcxl by too 
rapid a discharge. 

Budding Spanner.—An adjustable span¬ 
ner in w^hieh the movable jaw is 
actuated by a skcAV rack and a small 
cylindrical jiic'ce which can be turned 
by the thumb and finger. 
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Buff .—A cylindrical pi('C(i mountc'd on 
a spindle and covered on the p(‘ri[)licry 
with emery; used for ])olishing 
metallic surfaces. 

Buffer.—A shock absorber used on rail¬ 
way vehicles consisting essentially of 
a hollow box, in which is a s])ring 
prc'ssing against an external di^c. 

Buffer Beam.—The beam which sup¬ 
ports the bufTers on railw ay vehick's. 

Buffer Spring.—See Buffer. 

Buffing.—The opcTation of polishing 
metallic surfaei's. 

' Building Up ’ of Dynamo.—The rajiid 
growing or increasing of th(i electro¬ 
motive force in a 
d yi 1 amo to its maxi - 
mum value after 
the machine has 
b('(Mi started. 

Built Up Flywheel 
Pulley,—An (‘iigiiu' 
flyw heel which is 
built up from a 
solid boss, and a 
number of s(‘})aiate 
arms anfl coit(‘s- 
Built Up Gij<loi ponding segments 
Built Up Girder.— A 
girder built Ufi of various sections 
and plates, in eont.radistinetion to 




Bulb Antrlc. 


one rolled from an ingot. 

Bulb Angle.—An angle iron with un¬ 
equal l(‘gs or webs, and AMtli one 

bulb or 
Ix'ad ed 

Bulb Bar 

{flat or 
Flair) - 
Roll e d 
iron and 

steel bars (or jjlatos) ])rovided with one 
bulb or beaded edge. They vary 
from f) ill to 12 in. in deyith 

Bulb Tee.—A Tee iron with a bulb or 
beaded edge at the bottom of the 
web. They vary in depth from 7 in. 
to 12 in. 

Bulging Stress.—The stress s(*t up in 
plates which tend to bulge under th(* 
effect of forces or pressure'. 

Bull Dog.—A mixture of eixide of iron 
and silica; used for lining thei 


bottom and sides of a puddling fur¬ 
nace as a protection from the intense 
heat. 

Bull Engine.—An olel typo of direct- 
acting pumping engine, i.e. an 
engine witheiut a working beam. 

Bunker.—A kind of bin or receptacle 
used in conne‘e*tion with steam boilers 
for heileling the fue‘1. 

Burden — See Charge. 

Burnett s Fluid.—A specially prepared 
fluid used to preserve timber. 

Burning On.—A yiroeess of joining 
togi'ther a brokc'ii part of a easting 
or a iif'W'’ ])i(‘(*e on to the main 
casting, molten nu'tal being for a 
time run through a mould of the 
broken })i(‘(?e, the mould joining up 
in propc'r relation with the main 
easting. 

Burnishing.—The ]iolishing of a metal 
surface by rubbing it with another 
metal surface. 

Burn Out.—In elec'trical work, the 
injury suffc'rc'd by any })art of an 
elixdrieal machine as a result of the 
jiassage of an exc^essivo curnmt. 

Burnt.—Geiu'ially, a forging or a cast¬ 
ing may be said to be burnt when it 
has been c^xposed to a lu'at which has 
produced some injury to the metal. 
(See Burnt (’asting.) 

Burnt Casting.—A easting of which the 
external surface's have become rough¬ 
ened and hardcTHid as a consequence 
of the nu'tal oiiginally having been 
poured into the mould at too high a 
tfunperature, resulting iii the iron 
which b('ars against the mould form¬ 
ing a elu'mical combination with the 
silica in the sand. 

Burnt Iron.—Iron wliich has been 
heated to too high a temperature, and 
W'hieli ill conse([u('nee becomes brittle, 
cold and hot short, and can only be 
worked with the greatest care. On 
breaking it shows a coarsely crystalline 
shining fracture. 

Burr, -A rough lip or edge of metal left 
afti'r drilling a hole, or after repeati^d 
hammering on a chisel or sot, and so 
on. In C'ivil Engineering the term 
‘ burr ’ is sometimes applied to mean 
an overburnt brick. 
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Bursting. —^Thc flying to piece's of a Buttons. —^The circular pieces of metal 
structure such as a boiler or an w^hich fall from a punched bar or 

engine C 3 dinder due to over-pr<'ssure, plate. 

or of a fly^^'}u'('l or pulley due to Button Sleeker. —A tool used by 
excessive stressc's sot up by ec'iitn- moulders for smoothing and finishing 
fugal force's. those parts of a mould which are of 

Bus-Bars. —The heavy metal conduc- hemispherical form. 

tors in an electrical switchboard. Buttress. —projection or a thickened 
into which the current from the uppart of a wall, the projection being 

generators flows. (CJontractod from on the leeward 

‘ omnibus-bars ’) side of the wall, 

Bush. —^A hollow cylindrical ]>iece of i.e. on tlii' side 

brass or similar metal fitted into a shelti'ri'd from 

bearing, and bored iutc'riiall^^ to suit the wind. When 

the shaft. Its object is to ])rovidc a the ])rojection is 

suitable surface for the shaft to run on tlu^ Avinclward 

upon, and also to reduce tlu' cost of side it is termed 

making good the w(‘ar caused bv the by Civil Engin- 

motioii of the shaft. Thus, if no eers a counterfort. 

bush w^ere fitti'd the casting itsi'lf TIkj object of 

would b(‘come worn in time and both a buttrt'ss 

would eventually recpiire to be and a coimti'rfort Buttress, 

scrapped, whereas when a bush is is to strength('ii 

fitted, the bush can easily bo with- the wall. They are jilacx'd at in¬ 
drawn when worn and replaced by tervals along the wall of about 

another one. fifteen to twent v times the wall 

Bushing. —The fitting of a bush winch thiiiaicss. 

is turned externally to suit the Buttress Thread. — A strong form of 
diameter of the hole in a casting, and scri'w^ thread wiiose section is that of 
then driven in. (Sc'c^ Bush.) a right- 

Bustling. —Light wrought iron scrap angled 

introduced into iniddlmg furnaces triangle, 

mth new" bottoms, and worked up Es])ecially 

into a ball, the oxide ^n’oduced lieing suitable 

spread over the bt'd. in cases 

Butterfly Valve. —A combination of two Avhero the 

valves of the flap typi', the opening of axial fori'ij 

which resembles the optuiing of the along the Buttrohs Tlircad. 

wings of a butterfly. s c r e w i s 

Butt Joint. —In electrical work, a joint always in one dirc'ction only. 

of two win'S made bv butting the Butt Strap. —In riveted work, narrow 
ends together and soldering them. mild steel plates ])laced over the edges 

In riveted work, a joint made by of other plates which arc butted 

butting the ends of tlie ])lates to- against each other, and which are to^ 

gether, placing a butt strap on each bo riveted together, 

side (or in some cases on one only). Buzzer. —A device wdiich emits a buzz- 
and then rividing the ends by rivets ing sound, used at larger works for 

passing through both tlu^ jilates and giving notice' to the workers of the 

the straps. times of commencing and ceasing 

Button Headed Screws.— Screws with duties. 

heads of hemispherical form, the Buzz Saw.—See CrRcniLAR Saw. 
heads being provided with slits B.W.G. —Abbreviation for Birming- 
to enable a screw-driver to bo ham Wire Cauge. 

applied. By-Pass. —^An extra passage for a 
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volume of fluid or gas. Thus, in 
boiler installations, where super¬ 
heaters are fitted, an extra flu(^ is 
sometimes provided to on able the 
gases to be ‘ by-passed ’ during the 
period of raising steam, when no 


steam is passing through the super¬ 
heater, and when in consequence, if 
the gases were passed through the 
ordinary channel, the superheater 
might become overheated and dis¬ 
torted. 


c 


Cab.—^That part of a locomotive which 
is covered over to protect the driv(‘r 
and the stokc'r. 

Cable.—Generally a strong rope or 
chain. In Civil Engineering, for 
example, cabhvs are used for support¬ 
ing suspension bridge's. In Ek'ctrical 
Engineering a cable is the conductor 
used for convc'ying ('Ic'ctrical currents 
on transmission and distributing 
systems. 

Cable Drum.—A larg(‘, voodc'ii drum on 
'which electric or oth(‘r cables are 
wound for conv('ni('nc(^ of transporta¬ 
tion or laying. 

Cable Head.—A rectangular board 
located in ov(*rh(*ad (‘h'ctric trans¬ 
mission lines, and used for receiving 
wires which enter the main cable. 

Cable Tank.—A strong water-tiglit tank 
which serves to hold a section of a 
cable ready for laying from a ship. 

Cable Transformer.—^An alternating cur¬ 
rent transformer in which the })rimary 
and secondary conductors are formed 
like an iron-sheathed cable. 

Cadmium Standard Cell.—A standard 
voltaic cell in which a cadmium-zinc 
couple is employed. 

Cage.—A housing provided on an over¬ 
head travelling crane for accom¬ 
modating the crane driver, and in 
which all the a])paratus for control¬ 
ling the movements of tlie (jrane is 
fixed. 

Caissons.—Steel-plated vessels used in 
connection with the building of very 
large bridges in deep water. They 
are filled with compressed air at a 
pressure of about 30 lbs. per square 
inch j the water is pumped out and 


the men work inside. Excavation is 
(‘fTc‘ct('d by means of a cast steel cut¬ 
ting edge at the 
bottom of the 
caisson, either 
hydraulic or elec¬ 
tric j)ower being 
used. 

Caking Coal. — Coal 
which, when 
burned, evolves 
large quantities of 
gas, and which 
tends t o harden or 
(‘ake as combus¬ 
tion takes ])lace. 

Calcination.-' The prc'liminary treat¬ 
ment to which metallic ores are some¬ 
times subjected prior to the smelting 
operation. G(‘nerally, it consists of 
heating the ores in a plentiful supply 
of air, the object b(iing to remove 
certain objectionable ingredients from 
the ores. 

Calcium.—A w^hitish and comparatively 
soft metal. Its various compounds 
play an important ]iart in Engineer¬ 
ing. Chemical symbol, Ca. 

Calcium Carbide.—A comjiound of cal¬ 
cium, us('d for the gt'neration of 
acetylene gas in the lamps of motor 
bicych's, etc. 

Calculus.—A higher branch of mathe¬ 
matics, most useful to engineers yIio 
have a good knowk'dge of it for de¬ 
riving formulae, and for other pur¬ 
poses. Useful to those who have 
only an elementary acquaintance 
with it in so far as they need not lay 
a text-book aside when they are con¬ 
fronted with subjects in which the 
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symbols of the calculus are employed This instrument may be used for 

to show how a certain result is measuring comparatively small out- 

arrived at. side diainetcTs and lengths, but is 

Cal-£lectricity. —A term applu'd to de- not suitable for measuring inside 

note the electricity uhich results diameters. 

through changes of temperature in Caloric. —A term applied at one time to 
the core of a transformer. mc^aii heat, wliich was then suppos(*(l 

Calender. —A maehiiKi used in bl(;aching to b(' caused by an imponderable 
and finishing works for ironing out fluid. 

and putting a gloss on the cloth. Caloric Engine. —Another name for a 

Calibrate. —To d('t('rmine by hoAv much Heat Engine'. 

the indications of a scientific iustru- Calorie. —A unit of heat employed by 
ment, su(“h as a voltmeter, a jiressure physicists ; ('(piivalent to the amount 
gauge, etc., differ from the correct of heat rt^piired to raise tlu' tempera- 
indications. ture of one gramme of water from 

Calibre. —The diameter of the bore 15° C. to 16° (\ 

of a fire-arm, either a jnece of Caloriflc Intensity. —Tlie highest tern- 
ordnance or a small arm. ])erature ri'ached during th(' com- 

Califomia Pump. —A foim of pump bustion of a fuel. 

which can be easily moved about Calorific Power. —St'C (^alokieic Value. 
from place to ])lace on a barrow. Calorific Value. —Tlu' (piantity of heat 
Sometimes called a Barrow' Ihimp. given up by tlu' c*omplet(‘ combustion 

Calipers. —A tw o-legg(*d instrument, the of one pound of a fuel. Thus, the 

legs being pivot(*d tog('th<*r at one calorili(* value of Welsh coal is about 

end; usejd 14,500 B Th U., and of petroleum, 

for measur- about 20,000. 

ing th(' dia- Calorifiers.—V(‘ss(‘ls used for supplying 
mc'ters of hot water for domestic or heating 

(drcular ob purpose's. 

j(‘ets such Calorimeter.—An apparatus employed 
as shafts, for determining the caloriiic value of 
collars, etc , a fuel, or for nu'asuring specific heat, 
or of circular Cam.—Gc'iierally, a rotating ])ieee us(‘d 
holes For for giving a recijiroeating motiim of 

the former, calqicrs witJi curved almost any required 

legs an'- employed, v^]lich enable kind to another ])i('et‘. 

the instrument to lap round the Largt'ly list'd in various 

shaft; these are termt'd ‘ ouksidt* elassc's of machinery; on 

calipers ’ ; for the latter, calipers internal combustion 

with two straight It'gs bent inwards ('ngint's, for exam])l(', 

at the ends aw ay frt'in the fulcrum for operating the valves, 

are used, these being termed ' inside ' In some cases, cams have 

calipers. After gauging a diameter a recijiroeating or an 

with the instrument, the distanet' oscillating motion, 

between the points of the legs is Camber. — Tlu^ curvature 
measured from an ordinary rule. of a road, a boiler end 

One form of calipers, known as the plate, or other structun^ Cam. 

‘ slide calipers,^ consists of a steel rod Generally, the (^ffc'ct of 

or bar, and two steel jaws, one fixed cambering is to add strength to the 

to the end of the rod, and the other structure'. A cambered ('nd plate of 

movable along the rod. A vernier a boiler is, for exam])le, v(‘ry much 

arrangement is provided on the stronger than a flat end plate, and 

movable jaw, which enables measure- a cambered or arch beam than a 

ments to be taken very accurately. straight beam. In Aeronautics the 
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word ‘ Camber ’ is used to denote 
the curvature of a plane. 

Camel Hair.—material sometimes 
used for the nianufaetiiro of driving 
belts, and for colour brushes used by 
draughtsmen. 

Cam Follower.—Th(‘ i)iece which re¬ 
ceives the motion from a earn 

Campaign.—term used by iron and 
st(‘el manufacturers to denote the 
‘ life ’ of the lining of a blast furnace. 

Candle Foot.—A unit of illumination ; 
equivalimt to that given out liy a 
standard British candh^ at a distance 
of one foot from the source. 

Candle Power.—The iilumination jiro- 
duced by a source of light as com¬ 
pared Mitli that from a standard 
candle. 

Candles (Puddhrfi '),—During the boiling 
stage of the ])udclhng process of 
making Avroiight iron, th(‘' surface of 
the metal is agitatial hy th(‘ esca])(‘ of 
bubbles of carbon monoxide, Avhieh 
burst into flanu'. Tluvse flanu's are 
termed ptiddlers’ candk's. 

Cannel Coal.—Coal of a close and com¬ 
pact ti'xture, and of a black or 
darkish grey colour. ITscd exten- 
sivc'ly for gas making, on account of 
the large quantity of gas it gives off 
on distillation. 

Cannon.—A term som(*times applied to 
a form of comjxmnd spindle, i e. a 
spindle Avhich rotatc's itsi'lf and A\'liich 
encloses another rotating spindle. 

Canopy Switch.—An overhead switch in 
an electric car, by means of which 
th(‘ current 

^ c a n b e 

^ turiK'd on 

^ J or off as 

- d desi rt'd, 

^ Cantilever.— 

^ Abeam 

^ which is 

Cantilever fixed into 

a wall or 

other support at one (md only, being 

free at the other. 

Canvas Packing.—A jiacking used in 
steam plant work, and consisting of 
canvas with an internal rubber 
core. 


Cap.—The uj^por and loose jiiece of a 
shaft bearing ; i.c. the piece w^hich 
is bo 11 (m1 
down on to 
the ujiper 
brass; or if 
there are 
no brasses, 
on to the 
bottom casting, in which case the 
semi-hole is bored to suit tlu^ shaft 
diameter, since the cap is then one 
of tlui actual bearing jneces. 

Capability.—An electrical term repre¬ 
senting the maximum energy w^hich is 
theoretically available from adynamo. 
It is obtained by dividing th»* square 
of the E M F. by the nvsistance. 

Capacity.—Tn blast furnace work, the 
([uaiitity of pig iron the furnace is 
capable of ])rofhicing in a given time ; 
so many tons ])er week. Large fur¬ 
naces have a capacity or a ‘ make ’ of 
as much as ]()()() tons per week. 

Capillary Attraction.—The p(‘culiar ac¬ 
tion w}i(‘r(‘by liipiids ascend through 
a jiorous body, as, for exanqile, wah'r 
or t(‘a through a him]) of sugar, or 
up small tubes. This ])rinciple is 
made use of in conni'ction with the 
lubrication of shaft bearings, oil being 
made to asccmd cotton wick from an 
oil w'(dl, and then transmitted down¬ 
wards through a small hole to the 
shaft. 

Cap Iron.— S(‘(^ Break Iron. 

Capstan.—^^4 device for lifting or bauling 
by means of ro]K‘s or chains, tlu^ jirin- 
ci])le of action being that of winding 
and unwinding the ropes or chains 
on and off a barnd. 

Capstan Lathe.—A lathe jirovided with 
a special form of tool rest, the upper 
portion 
being of 
r o u 11 d e d 
form and 
prep a re d 
to hold a 
number of 

cutting Capstan Lathe, 

tools. This 

rounded ])ortion, called the cajistan, 
or the turret, can be turned round 




Cap. 
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SO that any one ot the several tools 
may be brought to bear against tlie 
work. Great saving in time and 
labour may tlius be effected. 

Carbide. —See (Vlctttm (.^arbide. 

Carbide of Iron. —A c'ompound of iron 
and carbon (Fe^C'), tlu* iron consti¬ 
tuting 93-3 per cent, of the whole 
(See Ckmentite ) 

Car Body. —The general framework of 
an electric car or other v(‘hi(*l(‘, i (‘. the 
portion of the ear which rests upon 
the trucks. 

Carbon. —A non-metallic (Element found 
largelj^ diffusc'd throughout nature. 
It occurs uneombiiK'd in th(' form of 
graphite, or blackhead, or as the 
diamond, which is carbon in a jiurc' 
crystallised stat(‘. It is most abund¬ 
ant, however, in the combined state 
with oxyg(‘n, hydrogen, and other 
elements. It is the princiikal con¬ 
stituent of coal. Chemical symbol, C). 

Carbonado. —An extrimudy hard form of 
carbon used in the turning down and 
truoing u]i of emery griiKling an h(‘els. 

Carbonate of Lime. —A salt iiresent in 
varying (piantitu's in many wat(‘r 
supplies. AVhen present in boiler 
feed waters, it is (W('ntually d(‘posited 
on the boiler jilates, forming a ANhit(‘, 
chalky scab', which is obj(‘ctionabli‘ 
because it interferes AMth the fr(M‘ 
transmission of h(‘at from the hot 
furnace gases to the water in tin* 
boiler, thus leading to loss of effici¬ 
ency and, in s(*rious cases, to over¬ 
heating of the ])lat('s. Chemical 
symbol, CaC().j. (Sec Clarke’s Tro- 

CKSS ) 

Carbonate of Magnesium. —A salt ] ire- 
sent in many A\ater sujiplies. It is 
objectionable in boiler feed AvatiTS, 
since it forms a chalk-like scale Avhich 
coATrs the jilates and interferes Avith 
the fre(' flow' of the heat from the 
furnace gases to the water in the 
boiler. Chemical symbol, MgCOg. 

Carbon Brushes. — Siiecially prejiared 
carbon plates used as collecting 
brushes on electric dynamos and 
motors. 

Carbon Dioxide. —A gas formed by the 
combination of carbon and oxygen in 


the pro])ortions of one atom of 
carbon to two atoms of oxygen. It 
is produced in boiler furnaces, for 
exam] lie, by the combination of the 
carbon in the coal Avith the oxygen in 
the air supplied to the furnace or 
furnaces, the complete combustion of 
one pound of the carbon resulting in 
the CA'olution of about 14,500 B.Tli.U 
of heat. Chemical symbol, COg. 
Carbonic Acid Gas.— Sei' Carbon Di 

OXIDE. 

Carbonisation. —The addition of carbon 
to another ehuiKuit or com])ouiid by 
(ihernie-al combination. In Motor 
Engineering the df'posit of carbon on 
th(‘ engine ]iistons and the combus¬ 
tion chambers is spoken of as 
carbonisation. 

Carbon Monoxide —A gas formed liv the 
combination of carbon and oxygim 
in the proportions of oiu* atom of 
carbon to one of oxygen. Its ])re- 
sence in a furiiae(» is indicated by the 
presence of a ])alish blue llame. It is 
to b(‘ noted that if carbon is burnt 
Avith a limited supply of oxygtm, so 
that only carbon monoxide instead 
of carbon dioxide is iirodueed, the 
amount of h(‘at evolA^ed is onl}^ about 
onc-lhird the f|uantity evolved when 
th(' carlion is conijAletely burnt to 
carbon dioxide. Ihis shows tlu' im¬ 
portance of having an ample air 
su]i]ily to a furnace. Chomieal 
symbol, CO. 

Carborundum. —A very hard, abrasive 
material specially prepared for 
grinding and sharpening cutting 
tools. 

Carburetter. —A device used in auto¬ 
mobile Avork for s])litting up the 
p(‘tr()l or other sjiirit into fine spray 
and mixing it Avitli air to form an 
easily fired, ex])losiA (‘ mixture'. 
Carburisation .—See Carbonisa tton. 

Car Controller. —An electrical device 
jirovided in electric tram-cars for the 
])ur])e)se oi euiabling the driver tei 
regulate the speed and to stop and 
reverse the car. 

Cardew Instrument. —A hot-wire volt¬ 
meter introduced by Major Cardew ^ 
the first of its tyjic. 
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Carding Engine. —A nmcliiiio used in 
cotton-spinning mills for the 2 )urj)ose 
of teasing, brushing, and spreading 
out the fibre uniformly. 

Cards —A term sometimes a])plicd to 
the indicator diagrams takcm from an 
engine. The small rectangular sheets 
on which the indicjator j)encil traces 
out the diagram. 

Carnot’s Cycle. —A (^yc^lo of operations 
assuiiK'd to tak(^ place in a perfect 
heat engine. The Marking fluid first 
ejcpands isotlu'rmally, then adiabati- 
cally during the forvv ard stroke. 
During the return stroke the gas is 
compressed isothermally and then 
adiabatically, finally returning to its 
original t(‘m])erature. The efficiency 

of the cych' is where T^ is 

* 1 

the initial or higher iibsolute t('m- 
perature and T., th(‘ lowc'r absolute 
temperatu''c‘. In short, the gr(‘at(‘r 
the range of tem])eratur(‘, the higher 
will be the efficiency 

Carpentry. —That branch of industry 
which comjirises the making of h(‘avy 
w^ooden struc*tiir(*s; the combining and 
framing togetlier of pieces of timber 
in the construction of shijis, bridges, 
roofs, scaffolding, etc. 

Carrier.—^An iron or steel ])iece, of the 
form shown in illustration, used in 



Carrier. 


connection 
with the 
turning of 
rods and 
shafts in 
the lathe. 

Carrying 
Capacity 
— Ap])lied 
to an elec¬ 


trical conductor to denote the greatest 
current the conductor is capable of 


carrying. 

Cascade Converter. —A form of motor 


generator, in which an induction type 
of alternating current motor is 
coupled to a continuous currtmt gene¬ 
rator, the windings of tin? rotor of the 
motor being interconnected with the 
armature winding of the generator. 

Cascade Speed Relation. —A method 
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of regulating the speed of induction 
motors. 

Case Hardening. —Tlu'. hardening of the 
external surfaces of wrought iron 
forgings with the objec't of making 
them better abh^ to rf‘sist >\'ear 
caused by friction through contact 
with other surfaces. The hardening 
is effected by placnng the objects in 
air-tight iron cases, covering them 
with some siibstamu* rich in carbon, 
such as (charcoal, the ]^arings of horns 
and hoofs, etc , and then heating 
them strongly for a period which de¬ 
pends upon the depth of the harden¬ 
ing re(jHired In this way the ex¬ 
ternal surfac'cs of the iron take ii]) 
carbon, with the result that the 
wrought iron for a certain depth is 
conviirted into comparatively hard 
steel. Obj(‘ets having the ])rop<*rties 
of <luctility and toughness may thus 
be giv(*n the additional quality of 
being able to n^-sist wear. 

Castellated Nut.— S(‘f? Castle Nut. 

Cast Holes.— Hol(\s which fire formed 
into a (h'Kign during casting instead 
of having to b(‘ subsequently drilled. 
Wh(*r(' a hole lias to be such that it 
will form a good fit with the piece 
which has to go through it, as, for 
example, a hole for a rotating shaft 
or a sliding rod, it is better drilled or 
bored, but w here a good fit is not 
<*ssential, as in the case of bolt holes 
in vsteam }»ipe flanges or engine bed 
])lates, it is good enough and cheaper 
to form the holes during casting. 

Cast Induction Piping.—(Jast brass or 
aluminium jiiping leading from the 
carburetter to the cylinders of a 
motor vehicle. 

Casting. —(Jene rally, the pouring of 
metal in a molten condition into a 
mould. 

Castings.—Generally, objects produced 
by casting. In the Engineering 
World a casting is usually regarded 
as a east iron or a cast steel obji'ct. 

Cast Iron.—A compound of the metal 
iron with carbon (principally) and 
certain other elem(‘nts, such as 
silicon, phosphorus, sulphur, man¬ 
ganese. The great difference in the 
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physical properties of cast iron, 
wrought iron, and sk^el is g(>verned 
principally by the per(;(‘ntage of 
carbon in the metal. In cast iron 
this percentage vari(‘S from 2 to 5. 
Some of the carbon may be clHuiiic- 
ally combined with the iron, and the 
remaind('r exist in tln^ free state, as 
grapliite. If most of the carbon 
exists in the f ]*('0 state, the iron is of 
a dark grey colour ; but if it is in 
chemical combination with the nu'tal, 
thc‘ iron is silveuy white in a])])t‘ar- 
ance. In the formtT case th(‘ iron is 
termed grey cast iron, and in the 
latter, white. If tlu' carlxai is di vi(h‘d 
equally in the fr<‘(' and tlu‘. combined 
states, the metal has a mottled a])- 
pearanc(‘, whit(‘ wjfh grey ])ai(*hes, 
or grc'V with white' ■jiatches ; it is 
then tf'rmed wottled iron. (Irc'v east 
iron is mostly softiT than the \\hit(‘, 
and is used for giaieral foundry pur¬ 
poses. Cast iron gimerally is a some¬ 
what brittle and unrelial)le m<‘tal, and 
is quit(5 unsuitable for resisting vari¬ 
able stresses. It has an average 
tensile sti’(‘ngth of 7-o tons ])er sc^uare 
inch, and an a^'(Tage compressive 
stress of 45 tons ])er square inch. 

Cast Iron Pipes.—These' are largc'ly us('d 
for the convc'yance of water and 
steam. For steam purposes, how¬ 
ever, they are Ix'ing largely siquT- 
seded by mild steel, which is very 
much strong(*r, more ductile, and 
mu(‘h more reliable than cast iron. 
For high ]iT’t*ssur(» and superheat(*d 
st('am, cast iron is quite unsuitable, 
as it det(Tiorates urnh'r tin* action of 


the high 2 ^r(*ssur(' and ihe su])(‘jheat. 
A furthc'r objection to cast iron ])ipes 
is rhat if (luring casting the c(ux5 
should shift, tht^ jiijie will be east 



Castle Nut. 


e e e en trie ally, 
and so lx* thin 
and w<‘ak at one 
])art and thick 
at the other. 

Castle Nut. — A 
nut of the form 
shown in the 
figure. It is de¬ 


signed so us to be convenient for 
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securing in position by means of a 
split pin. 

Castor Oil —An oil prepared from the 
sc'eds of the castor oil jilant. list'd 
by (mginof'rs as a lubricant. The 
application of castor oil (or castor 
oil with a little gratihite) to a large 
crankshaft bearing which has i^revi- 
ously given trouble by ov(*rheating 
will oftt'ii (iom])l('t('ly remedy the 
troubh', since the castor oil, after a 
few days, givt's to tlu' jiarts in con¬ 
tact su(ih smooth and uniform sur¬ 
faces that there is no furtht'r t('ndt*ney 
to h('at up 

Catalan Forge.—A ty])(' of forge Jaigely 
em])loy('d at ont' time for th(' produc¬ 
tion of wrought or malleable iron 
dirc'ct from the on' 

Cataphoresis.—A ti'iin list'd in connc'-c- 
tion with I'lectricity to denoti' a 
tendency to diffuse. 

Cataract.—A device in Ihi' form of a 
small puni]) with a weighted ])lunger, 
used ni eonnectioii with C^ormsh 
jiumping engiiK's for controlling the 
valves of the engim's. 

Catchpit.— See (Iesspit. 

Catenary.—The curve assumed by a 
chain which is sujqiortx'd at the tw'o 
c'uds and allow’t'd to hang frt't'ly. 

Cathead.—A lifting dcvict' much used 
for raising kiads fi'om the ground to 
th(' upixu’ doors of warehouses and 
faetoru's 

Cathode.— The negative pole of an 
(‘lectric battt'ry, i e tht' ])art at which 
th(* current l(*av(*s the electrolyte. 

Cation.—Tlu^ ('lemt'nt given off at the 
cathod(' of an ('h'etrolytio cell during 
('leetrolysis 

Caulking.—The* proei'ss of burring dowui, 
by nii'ans of a caulking tool, a strip 
of metal on one (‘dge of a ]>]ate on 
to an adjoining jdatc', w ith the objee\ 
of making a steam-tight joint. In 
boiler work, for exam])le, the best 
riveted work w^ill not ensure a joint 
whieb will bo tiglit under the action 
of both h('at and pressure, and hence 
it is the custom to'caulk the edges of 
th(' plates where neei'ssary. In some 
eases the caulking is done both ex¬ 
ternally and internally. 
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Caulking Rings. —^Rings of mild steel 
placed in betwecm the adjoining 
flanges of Adamson flanged stvams 
in Lancashire, Cornish, and similar 
boilers to facilitate the eanlking of 
the seams. 

Caulking Strips. —Strips of thin metal, 
such as hoop steel, used to facilitate 
caulking in eases where cast iron 
objects arc riveted to other (;ast iron 
or mild steed objects. 

Caulking Tool. —d'his tool is soin(‘what 
similar to an ordinary chisel used for 
cutting iron and stc'cd, but the edge, 
instead of being shajied for cutting, 
is blunted or flattemed, so that it is 
suitable foi* hurring down the edges 
of the platc's it is inlend<‘d to caulk. 
The tool is operatc'd by blows from 
an ordinary hand hammer, or it may 
b(‘ s])('cially designcil and vorkcil by 
means ot com])ressed air. 

Caustic Soda. —A ])ov\erful alkali often 
added to boihT feed m at(‘rs to neutral¬ 
ise th(' acid action of corrosive waters, 
and so ])r(‘vent corrosion of th(‘ 
])lat(‘s, and also to ] ire vent the forma¬ 
tion of scale* on the plates due to the 
presence of the carbonates of linn* 
and magnesia in the water. Caustic 
soda is also used in solution for ix*- 
moving oil and gri'ase from the tubes 
of surface condensi'rs. (liemical 
symbol, MaHO. 

Cautery Battery. —An electric batt(*ry 
us(‘d for the purjiosc' of producing 
electricity and heat for cauterising. 

Ceiling Blocks. —Poretdain or other 
blocks secured to the* ceiling and 
used for supiiorting tin* flc'xible A^ires 
which carry the currc*nt to electric 
lamps. 

Ceiling Board. —A board secunnl to a 
c(*iling and us(*d for supporting arc 
lamps. 

Ceiling Fan. —An electrically driven fan 
supported from a ceiling. 

Cell. —See Voltaic Cell. 

Celluloid. —A substance obtained by a 
certain treatnumt of cellulose (the 
primary constituent of the ec’ll wall 
in young and growing plants) and 
used as a substitute for ivory, bone, 
etc. 


Cement.-— An artificial mixture of lime 
and clay burnt and ground togeth(*r 
and having the valuable property of 
setting haicl, so that it is much used 
for building and other purposes. 
There are many different varieties, 
the most important of Avhich is Port¬ 
land Cement. 

Cementation. —A process of producing 
steel from wrought iron. The 
wrought iron, in the form of bars, 
.‘I to G in. wide and | in. thick, is 
])iled up and covt‘r(‘d with charcoal, 
the whole being lK*ated for a jiro- 
longed ])eriod, about eight or ten 
days. The carbon in the cliarcoal 
combines with the iron, and steel is 
subsequently produced. Since the 
bars are found covered with blisters 
vv}i(‘n tak(*n out of the cementation 
furnace, the steel is termed blister 
steel. The steel is subsequently 
treated for the ])roduction of shear 
st(H'l and crucible c*ast steel. 

Cementite. —Tin* normal carbide of iron 
a very hard substance which 
occurs diffusc'd through the metal. 
So called Ixicause it was first detected 
in steel made by the cementation 
process. 

Cement Tester. — ^A special machine for 
testing the strength of cement. 

Center.— See (h^NTRE. 

Centi-. —A pr(‘lix n'l^resenting a one- 
hundredth ])art. 

Centigrade Tlxermometer. —^A thermo¬ 
meter on which the fnu'zing point is 
inaiked 0 degr(H\s, and th(^ boiling 
point 100 d(*grees. Any (\*ntigrad(*> 
reading can be converted to a 
ralir(‘nh('it reading by multiplying 
by and then adding 32. Thus, 
100° Centigrade is equal to 100x|-f32 
-180+32-- 212° Fahrenheit. 

Centimetre-Gramme-Second (C .G .S.).— 
The absolute system of units founded 
upon length, mass, and time, where 
the centimetre is taken as the unit 
of length, the gramme as the unit of 
mass, and the second as the unit of 
time. 

Central Station. —An electrical generat¬ 
ing station, commonly situated about 
the central part of a town, where 
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electrical power is generated on a 
large scale for general use. 

Centre. —The middle or central point of 
a circle, or the j^oint about which any 
rotating body, such as a pulley or 
wheel, revolves. (See Centres.) In 
lathe work the term ‘ centre * is used 
to mean the hf'ight from the planed 
top of the lathe b(‘d to the lathe 
centrt'S. Thus, an 8-in. ec'ntre lathe 
is one where tlu^ distance from the 
latlie bed to the centres is 8 in. 

Centre Bit.— A small tool for boring 
holes in wood, 
actuated by 
means of a 
('( uiroJLi brace. Tthas 

a central 
point about which tli(‘ cutting part of 
the tool rotates. 

Centre for Arches. —'I'he timber con¬ 
struction r(‘C|uired for supporting a 
masonry arch during the* building of 
the arcli. 

Centre Line. —In Engineering Drawing, 
a line which re])resents the division 
of the object being dravn, or some 
detail of the oliji'ct, into two corre¬ 
sponding haUes. Thus, an end vk‘v 
of a plain round shaft, which A\ould 
be a circle, would generally have both 
a V€Ttical and a horizontal centre, 
since both lines would divide the 
object into two eipial halves. This 
also applies to round bolt holes. In 
making a drawing, all centre liiu's 
should be drawn in first, and the 
drawing gradually d<'vclo])ed about 
the centr(‘ lines, as this greatly 
simplifuis the work and tends towards 
speed. 

Centre of Gravity. —That point in a body 
through which the resultant of all the 
forces exerted by gravity on the jiar- 
ticles of which the body is composed 
must })ass 

Centre of Gyration. —TIk^ centre of 
gravity or tlu* c(*ntre of mass of a 
rotating body. 

Centre of Mass. —See Centre of 
Cravtty. 

Centre of Oscillation. —That point in an 
oscillating body about which, if the 
whole body ^yere concentrated there. 
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the time of oscillation would be the 
same as under the actual conditions. 
Centre of Percussion. —That point in a 
body free to move about a fixed axle 
at which it may be squarely struck 
without any impulsive action being 
given to the axle. 

Centre of Pressure. —That point in a 
surface immersed in a liquid through 
which a single force capable of 
balancing the total pressure on the 
surface would have to act. 

Centre Pole Construction. —The system 
of employing poles centrally betweiui 
tw^o parallel electric rail tracks, the 
poles bcung yirovided w ith arms, eac h 
of wliich serves to support one of the 
overhead trolley wiri's. 

Centre Pop. —The small conical-shaped 
mark or hole made by the ctuitre 
punch. 

Centre Punch .—A small tool providt^d 
with a hardened, conical steel point, 
and used 

c e n t r e 

marks or (\nitic Punch 

c e n t r e 

]) 0 ])s on castings and forgings, ])ar- 
ticularly in coimei’tion with the 
marking out of work ; thej?- are much 
used for giving a start to a twist or 
other drill, since the drill tends to 
slip a little w^hen first ajqilied to the 
w^ork unless guided by a centre ])o]). 

Centres. —The centric lines or ]ioints of 
machine parts, or the distance be¬ 
tween centre lines. Thus, the term 
‘ bolt centres ’ means the distance 
apart of the centres of the bolts. In 
turning work, the ctuiti \s are the 
centre punch marks made at the ends 
of the ])iece to be turned, or if the 
work is larg(\ they are the conical 
holes usually made. Hie centres of 
a lathe are the conical-ended pieces 
which fit into the holes just re¬ 
ferred to. 

Centre Square. —An instrument used in 
the workshop for finding the centres 
of circles, or the centres from which 
arcs of circles have been struck. 

Centre - Weighted Governor. — See 
Governor. 
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Centrifugal Forces.—Th(‘ ('qual and 

Opposite forcf^s to the centripetal 
forces. (Sec C’rntrtprtad Forces ) 
Centrifugal Governor.—A very s(‘nsilivo 
g<)V(‘rnor of the 
type sho\Mi in il- 
lustration. (S(‘(‘ 
I IK O V ERN ()R ) 

{((( Centrifugal Pump.— 

^ pump 

consisting essisiti- 
ally of a vheel or 
Centrifugal CoveriKir ruiintu*, provided 
with a nunilHT of 
vanes,and an outer cnsing in v\lueh the 
is made to rotate, the driving 
])o\v('r being 

ES w sup|)h(‘d hv 

means of 
)( \ an (‘hs'trie 
0^Jj motor, a gas 
y / engine, or 
other motor 
The water is 
Cfiit nfugal Puini). led through 

the suction 

])ipe to the c(mtr(‘ of the \\hei‘l, 

nhieh, as it rotahss, eaiTies the water 
round with it, and tlu' eisitrifugal 
forces cause' the wattu* to travel out¬ 
wards to the eireumtereuee of the* 
nheel, and into the* easing, A\hen it 
is dehv(T(.‘d through the', dc'hve'i-v 


Cfiitnfugal Puini). 


Centrifuge.—An apparatus which utilises 
ei'iitrifugal foi’ci'S to s(‘])ai’ate solids 
from liepiids or liqui<ls of one dc'iisity 
from those' eif aiieither. 

Centring.—In Me'ehanieal Engine'e'ring 
this term is some'tinu's a])plieel to the 
work of putting the ee'utre ])une*h 
marks on the' e'liel eif a shaft or othew 
obje'e't whic’h is to be turned in the* 
lathe', and sometime's tei the' fixing of 
the shaft in the lathe. In Civil Kn- 
giue'cring the term is used to eleniote 
the tf*ni])e)rary timlie'r ejeiiistruetiein 
which has first to lie erected for the' 
purpeise of emabling a masonry are h 
to be built. 

Centring Machine.—A inaediine feir 
rapidly pre'jiaring m e>rk feir the lathe, 
i.e. for fae'ing the ends of shafts, t'te , 
and marking the centres. 


Centripetal Forces.—The forces which 
act towards a centre about which a 
body is rotating, and constrain the 
body te) move in a circular path 
instead of following the natural in¬ 
clination to fly off at a tangent. 

Centrode.—The path trave'rsed by an 
instantaneous ee'iitrt'. 

Centroid.—A term analogeius to centre 
of gravity, but ajiplied to an art^a 
instead of a mass. 

Cesspits.—Brickwork, stoiu', or eon- 
er(‘t<^ chamlii'rs built at the foot of 
steep ineliiii's for catching rain water. 

C G.S —Abbreviation for ei'iitimetri*- 
grainme-seeond. 

Chain.—A length of wrought iron links, 
th(^ links Ix'ing of eitlier circular or 
oval form, and made by bi'uding ovc'i* 
short round bars and vt'lding thi' 
ends togi'thc'r. The size of a chain 
is th(^ diaiiu'ter of the bars us(‘d in its 
mannfaetnre. In (^vil Engineering 
a chain is a length of linked st('t*l 
wire, generally 100 ft., but in some 
eases, as in (lunter’s chain, 66 ft. 

Chain Drive.—.V drive in which chains 
are list'd instead of ropes or bt'lts. 
'Phe advantagt's of a chain are 
‘ibst'iiet' of slip and long life. 

Chaining.—The mt'asunaiK'iit of dis- 
tanet's by chains, for gt'iit'ral survt'vs, 
county engineers’ work, etc. 

Chain Riveting.—A form of doublt' 
riveting, wht'rc the rivets in the two 
line s o f 
rivets are 
dirt' e 11 y 
opposite 
om* ariotlu'r 
instead of 
being a r- 
ranged dia- (^hMin H.vet mg. 

goiially, as 

in zigzag riveting, i.e. with all the 
rivets in one lines dirt'ctly o])])osit(‘ the 
middles of the spaces betwet'ii tht' 
rivets in the other lint'. 

Chairs.—'I’he east irtin supjiorts or 
cradles fix't'tl to the sleojiers on a 
railroad, in which the rails are hxetl 
securely by the aid of wooden wedges 

Chalk.—Essentially the carbonate of 
calcium, CaCO^. Used largely in 



D 


49 




THE BENNETT COLLEGE 


engineering workshops for wliitoning 
the surfaces of castings and forgings 
prior to marking out for niaeliining. 

Chalk Line.—A Jino made for marking- 
out ])urposes on ])ieees of timber or 
steel plating, etc., by stretching a 
chalked string over the timlxT or 
plating in the required ])osition, lifting 
the string about the middle, and 
letting it reliound on to the object. 

Chamfer.—A b(^v(‘ll<‘d edg(\ 

Chamfering Machine.—^A maeliiiu^ 
S]3ecially designed for ])?e])aring tin* 
chamft'rs on nuts and bolt h<‘a.ds. 

Change-Over Switch. A switeh ustxl 
in eh'ctric gi'iKTatiiig stations for 
(hanging ovcu’ the current geiUTati'd 
by one or moR' dynamos from one* 
circuit to anotlu*!*. 

Change-Speed Gear.—An arrangcunent 
of ge‘aring introducc'd l)(‘t\\(‘en the* 
engine and 
the driving 
- \\heels of an 

q automobil<‘ 
to (‘Tiahk* the 
! speed of th(‘ 
oiK^ relatj\e 
to the oth(‘r 
Change-Si)e(‘(l CiNMi tol)(‘ehang(‘d 

as desij t‘d in 
order that, tlu' vehicle may negotiate 
gradi(‘nts or had roads saiisfaetoiily. 

Change Wheels.—An arrangement of 
gear or toothed wheels on a S(T('W'- 
entting lathe, tlie object of which is 
to enahlo the guide scr«‘\v to he 
rotated at \ari()iis speeds m order 
that serew^s of different iiitehos may 
he cut. 

Channel Iron.—A section of wrouglit 
iron or mild steel liaving t\M) flanges 
and a con¬ 
nect ing web 
at r i g li t 
angles, the 
w^ e b e o n- 
neetiiig the 
edg(‘s of the 
flanges, and 
Channel Iron. not the 

centres, as 

in an I girder. (See illustration.) 
Chaplet Nail.—^A nail suitably shaped 
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so that it can bo used as a chaplet 
for small classes of moulding w^ork. 
Chaplets.—Suitably shaixxl sujiports for 
the cores usc'd in moulding. Thus, 


in easting a 
steam])i]je, 
the central 
e o r e r e- 
<piirt‘d for 
f o r m i n g 
tJie bore of 



Chiiplols 


the ])i|)e must lu' supported on 
eliaj)lets, which are (*oniinonly made 
up of two small square ])lat.es and i\ 
vertical w'(‘b ])lat(' arT*angC‘d at right 
angles to the top and bottom ])Iat(‘s 
\Vli('n f he metal is rim into the mould, 


it emh()(lit‘S the ehapkhs, which them 
IxM'ome part and ])aTc*('l of the ])i|X‘, 
their existi‘ne(‘ oll(*u Ixung indieaiih 
by small hiinqis on the external sur¬ 
face of th(^ l>n>c 

Characteristic Curve, or Characteristic.— 


A eurv(‘ ])l()tt(‘d on squared ])a|X‘r to 
shoAV how' one quantity varu's with 
another, as, for (‘xam])l(‘, the voltagi* 
of an (‘l(‘c*f ric current from a dynamic 
Aiitli the strength of tlH‘ curnmt. 

Charcoal.—The revsidue left after heat¬ 


ing timber to rediuvss in a elos(‘d 
v(‘ss(‘l Jt consists almost entirely 
of carbon, with small quantities of 
oxyg(‘n, liydrogen, and ash. Us(‘d as a 
fuel in small blast and other furnac‘(‘s. 


Calorific value, about 1*1,700 B 'Ih.lT. 


Charcoal Burning.—Th(‘ ])reparation of 
charcoal from W'ocxl by filling the 
w’^ood in a kiln or stack and charring 
it by eom])l(‘fely or partially burning 
the volatile* matt(T which is givtm off 
when the W'(xxl is heated. 


Charcoal Iron.—A high (juality of iron 
deriving its name from the fact that 
charcoal is us(‘d as the fuel during 
smelting iiist(*ad of coal or cok(\ 
Its special quality is its fr(‘i*dom from 
sulphur— generally an objectionable 
im])urity. 

Charge.—In blast furnace work, the 
whole of the materials charged into 
the furna.ee for the smelting ]:)rocess. 

In internal combustion engines, the 
explosive mixture admitted to the 
cylinders. 
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CliaRers. 


Charged Body. —Any body charged or 
‘ alive ’ with electricity. 

Chaser.—A tool with a cutting edge 
shaped to the form of a number 
of screw 
threads, 
and used 
for finishing 
off screwed 
]iarts, or in 
some cas(‘s 
for actually 
]>(‘rformiiig 
th(‘screwing. 

Chassis.—The com]d(de frame assembly, 
including the pow(*r plant, but (ix- 
clusive of 
the body 
or other 
carriage 
work, of 
a motor 
v(‘hicl(‘. 

Chatter.—A term ap]ilied to tlie vibra¬ 
tory noise sometimes set U]) in 
machine tools as a result of want of 
rigidity. 



Chassis. 


Check Nut.—A lock nut 

Check System.—A system of time-keep¬ 
ing in use at faetori(‘.s and worksliops, 
the system deriving its name from 
the fa(*t that brass elu'cks with 
numbers on are taken off a board by 
th(' w^orkmen on entering the works 
and dro])]ied into a l)ox, tiu* cheeks 
being returned later to the board 
ready for the n(*xt starting ])eri<)d. 

Check Valve.—See Back Pressure 
Valve. 

Cheeks.—A term som(‘tim(‘s ap])lied to 
the jaws of a vice. Also to th(‘ middle 
portion of a flask or moulding box 
when the box is made in three' jiarts. 

Cheese Head.—^A short, eyliiidrieal head 
on a bolt, a screw, or a rivet. 

Chemical Generators.—Apparatus for 
generating electricity by chemical 
means ; voltaic cells. 

Chequering.—The operation of forming 
on footplates in engine and boiler 
houses, etc., squares or other rec^ti- 
lineal figures, with the ol)j<‘(‘t of 
roughening the plates to ] ire vent per¬ 
sons from slipping on them. 


Chequer Work.—Brickw'ork in furnaces, 
etc., arranged with holes for the 
passage of the furnace gases. 

Cherry Red.—A particular colour of a 
]3iece of lu'ated iron or steel, or of a 
furnace flame, from which the tem¬ 
perature of the ste(‘l or the furnace 
can be roughly estimated. In the 
forrruT cas(' it is about 1800'^ F,, and 
in the latter about Ifl.'iO®. 

Chert.—A massive compact form of 
amorphous silica, used occasionally 
by civil enginc'crs in the eoiistrue- 
tioii of roads. 

Chill Castings.—Castings formed in 
metallic instead of in sand moulds, 
the object of using the metallic 
moulds being to jiividnee castings 
which will he w^t*ll hardi'iied at the 
surfaces, and therefore suitable for 
ri'sisting wi^ar, tlie general body of 
the easting remaining comparatively 
soft. The iron usi'd in the first in¬ 
stance is of th(‘ soft grey variety, and 
this is eonverti'd at the surface's into 
hard, white east iron. 

Chills.—^Tlie me'tallic' moulds use'd in the 
production of chill castings. 

Chimney.—A vcTtical structure in brick- 
work, iron, or sk^el, for carrying away 
the product s of com - 
1) u s 1 1 o n f r o m a 
boiler or other fur¬ 
nace', aiiel feir ereat- 
ing the elraught 
lU'eH'ssary feir sup- 
])lying air to the 
furnace. The area 
of the chimney 
eqie'iiing at the top 
is ge*ne‘rally aheiut 
one-ninth the area . 

ot the nre*-grat(‘s. ^ 

The height shoulel be such that it 
will create the ne*e*e\ssary draught 
and carry aw^ay the^ hot gase's at a 
sulhcumt height above the tops of 
the surrounding buildings. Ccnerally, 
the height is fixed by the sanitary 
re'ejuircrnonts of the ne'ighbeiurhoeiel, 
and this is usually ample for the 
purpeise^ of the elraught. 

Chimney Draught.—The draught prei- 
duced by a chimney. (See Draught ) 
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China Clay. —The pure form of c lay. It is 
infusible at all furnace teni])CTatures. 

Chinese Ink. —A specially jax'parc'd ink 
us(‘cl by clraughtsinen for inking in 
dra^^ingK and making tracings. 
Chinese Windlass. —AnotluT name for 
a winch. 

Chipping. —The removal of thin strijjs 
or surface's of nic'tal by m<‘ans of a 
hammer and cliiscl, or l)y a ]>neumatic 
cin])])ing tool. 

Chipping Strips. —8tri])s of metal, com¬ 
monly from i in. to 1 in wide, and 
J in. to j in d(*(‘|), provid(‘d on tlie 
bas(^ of castings, such as b(‘aT*ings, 
their oliject Ix'ing to furnish a nu'ans 
of adjustnu'uf. Tlius, l)y chipping 
off a layt'r or two of nu'ial along tlu' 
stri])» with a cliisel, tlu' casting can 
b(' dro])])cd a little as rccpiired to suit 
the li'vc'l of thc^ shaft. 

Chisel. —A c*utting tool for timbt'r or 
for metal. For tiinbi'r the tool 






WOOD CHISCL 


COLDCMiaEL 

OhiM'ls 


has a stei'l 
b 1 a d e a n d 
a wooden 
handle, but 
for nu'tals it 
is a solid 
])i<*c<‘ of hard 
stciol, and is drivi'ii liy a. hammiT 
In each case the cutting c'dge is at 
lh(' bottom of the tool, farth(‘st. away 
from the liandk'- ])ortion. 

Choking Coil. —An eh'ctrical ch'vici' con¬ 
sisting essentially of a bolibin of thick 
wire wrappi'd round a 
laminated non core, jt« 
fum^tion Ix'iiig to serve 
as a kind of cdastic hufTc'r 
b(*tw(‘('n a generator and 
a set of lamps sn])])hcd 
with alti'inating current. 
By the use of a ehoking 
coil the pressure in such 
a circuit can bi' choked 
down, and a glow’ lain]i 
or gr ou]) of larn ])s 
dimmed to any extent 
By so doing no energy is absorbed 
in heating a resistaiu'c, as is the 
case w'ith the ordinary ri'sistanci' coil. 

Choking Effect.—Tlu' effect i^rodueed by 
a ehoking coil. (See Choktno Coil.) 



Choking Coil 


Chops. —Workshop slang for the jaws 
of a vice. 

Chord.-— In the study of Aeronautit^s, a 
straight line drawn from the front 
edge of a jdaiic' to the trailing edge. 

Chord Pitch. —The pitch of the teeth of 
a wlu'i'l as measuri'd from any ])oiiit 
on one tooth on tlu? j)itch circh' to 
the corresjionding jioint on the next 
in a straight line, i e. as a chord instead 
of as an arc. There is, of course, a 
slight (liffcn'iK'c lictw^ecn the chord 
and th(‘ arc Tin' real pitch is 
measured round the ])iich circh'. 

Chrome Steel. —An ('xtrcnicly hard and 
S(‘lf-hard('nmg steel, obtaini'd by 
adding small (juantities of ehromiiim 
to steel. 

Chrome Vanadium Steel. —Sti'i'l to which 
has bei'ii addl'd small percentages of 
chromium and vanadium, ri'siilting 
ill th(^ jiroduetion of a stet'l of higli 
ti'iisile strength. 

Chromium. —A soim'w hat rare gri'yisli- 
white metal, of hartl and luittk' char¬ 
acter. (/hi'mical symbol (V. 

Chuck. —A dt'viei' for seeming W’ork to 
b(' turiK'd 
in t li (‘ 
lathe, so 
t h at t h (* 
work may 
!)(' rotated 
with till- ('liiicks 

mandrel. 

Chute. —A trough, gcncrall>’ inclined 
downwards, for conv(*ying wati'r to a 
water wheel. 

Cinder Pig. —Pig iron obtained by smelt¬ 
ing inferior ores along with slag and 
cinder from ])uddling 
and ri'lioatiiig furnaces. 

The resulting ini'tal is 
of a compara ti vely l >oor 
quality. 

Circuit. — The complete 
])ath taki'u by an elec¬ 
trical (‘urn'iit in travel¬ 
ling from a starting- 
point back again to the 
same point. 

Circuit Breaker.—An 
electrical di'vice for 
breaking, automatically, an electrical 
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circuit, when the current exc(‘cds a 
certain limit. 

Circular Flux.—The circles of magnetic 
force surrounding a circular con¬ 
ductor which is convc‘ying an electric 
current. 

Circular Mil.—A unit of area used by 
American engineers in (jonnection with 
the cross-sectional areas of w'ir(\s, the 
unit being e(£ual to th(‘ area of a 
cir(*le OKE mil (or one-thousandtli of 
an inch) diameter, i 

‘^x l“--*78r)4 square mil (7r=:3-141(>). 

Circular Motion.—Motion in a circular 
instead of a lin(‘ar dircciion, i <*. the 
motion of wlu'cls, juilleys, cranks, etc. 

Circular Pitch.—The pitch of a toothed 
wh('el as measured round tlu* ])itch 
circk', i.e the distance from any 
point on one tooth to tlu^ corr<‘sj)ond- 
ing ])oint on th(‘ otlu'r, nu'asured 
round th(‘ pitch circl(‘ If I) is the 
j)itch circle' diam<‘tcr, N tlu* number 
of the t(*(‘th, and P the j)itch, then 

where ;M4K!. 

N 

Circular Saw,—A ])ower-dri\'t‘ii saw of 
disc, form, rotated at a high spec'd, 
and capabU' of sawdng through large 
boards and logs, (‘tc , very rapidly. 

Circulating Pipes.—In a hot-wat(‘r luxat¬ 
ing arrang(‘ment, the pi])es through 
Avhieh the hot w ater flow s 

Circulating Pump.—iV pump used for 
circulating wati'r through the tubes 
of a surface conchmscr; commonly 
of the ccuitrifugal tyja*. 

Circulating Tubes.—Any tube's through 
which water (or other liipnd) circu¬ 
lar's, as, for example, the tubes in a 
surface' condc'iiser through which the' 
cold conde'Tising water is pumpe'd. 

Circulation.—The gene'ral meiveme'iit of 
the watc'r in a ste*ain boiler, or othe*r 
vessf'l. In a water tube boiler, suedi 
as tb(' Babeeie'k & Wile*ox, the ge'iu'ral 
flow or eirculatiem is ra])id and 
systematic. In a Lancashire beiile'r 
tht're^ is no sysiematiet eiremlation, 
but a series of minor circulations in 
various parts of the> boiler. This is 
an obj('e;tionable feature in largo 
cylindrical boilers, since, as there is 


no regular elrciilation, some portions 
of the water remain eomparatively 
e*old for a long time^ afte'r the iiivs 
have bee'll lit. (Sf'e> ( V)NVEejTje>N.) 

Circumferential Pitch.—See Circular 
Fitch. 

Circumferential Speed.—The linear 

s])e'e*ei of the'- rim of a rotating ])ulloy, 
whe'C'l, or otlie'r re'veilving pie'ce of 
me'elianism. Cenerally ine'asured in 
feet per second or ])('r minute. For 
east iron jiulk'ys, sueli as lo-rge (‘ngine 
flywhex'ls, the speed should not ex- 
ee'e'el 5000 ft. pe'i* minute', or remghly 
one mile^ pe*r minute, as beyeind this 
spe'C'd the stresses due to e*eMitrifugal 
feircc be'e'eimo toe) high for sale running. 

Cistern.—A tank, commonly eif galvaii- 
ise'fl iron, use*d for storing water in 
e*e)nne(‘tion with wate'r systems in 
buildings and houses, or for ge'neral 
storage) ])ur[)ose‘s. 

Civil Engineering —The'- work of ek'- 
signing and building structure's in 
brie*k, stone', e-oncre'te‘, iron, and ste't'l; 
laying out roaelways, water-works, 
elrainage) syste'ins, etc. 

Clack.—A fla]) valve, as used iu a pum]). 

Clack Box.— The box or cast iron 
chain b(‘r of a pump in which the flap 
valve or valve's are e'lU'losed. 

Clam Nut.—See ('j.asp Nut. 


Clamp.—An y devi cc 
seeMin’ng an obje‘e*t. 

Clark’s Prooeos. — 
])r()e*ess for seifte* 
ing water, i.e'. for 
removing carbon¬ 
ate of lime, which 
causes what is 
kneiwn as ‘ tempo¬ 
rary hardness ’ 
This hardness is 
due to the) ] >i esene'o 
of carbonate of 


for holduig or 



Clamp. 


lime in the water, whie'h ca-n only 
remain in seflution in the pre*sence 
of carbon dioxide, COg. In Clark’s 
])roecss lime is ad (led to the wate'r to 
absorb the carbon dioxide, so that 
the carbonate of lime is deposited. 
The lime combines with the carbon 
dioxide, forming another quantity of 
carbonate of lime. 
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(Hasp Nut. —A K])('c*ial form of nut w hich 
enables the slide rest of a scr(‘v\- 
cutting lathe to bc' connected up with 
or disconnected from the guide or 
leading screw. 

Claw Coupling. —A disengaging type of 
shaft coupling in w-liich each half of 
the coilj ding 
is jirovjded 

B \v i t h a 
11II Ml her of 
-1 projecting 
d j)i(‘ces and 
Claw Coupling. rect'sses, tlie 

proj eeting 
pieces on one half bin'ng made to 
tit into the corri'Sjionding rec(‘sses on 
tlie otliej* when eiigagenumt is re¬ 
quired. TIk^ cliixc eoiqilmg serv(*s 
the same jiuqiose as a clutch, inas- 
inuc.h as it enables two I'ugtlis of 
shafting to be run together, or oni^ 
iiid(‘j)endeutly of th(‘ otlicT, as desired. 
Clay.—A hydrat(*d silicate of alumina, 
largely us(‘d for th(‘ manufacture of 
bricks, etc., for structural and othiT 
purfioses. 

Clay Ironstone.—One of tJie iron ores ; 
carbonate of iron mixt'd with a con¬ 
siderable quantity of earthy mattiT. 
The amount of iron contaiiu‘d varies 
from about 20 to nearly 40 ]K‘r emit. 
Clay Wash or Water.—Water in which 
a little clay has b(‘on ilissolvcd. 
Used by inouldms for wetting the 
bars and the iron iiooks ivliich d(*pcnd 
from the bars of a moulding box, and 
which BU|)])ort tlu^ sand, the object 
of wetting being to cause the sand to 
adhere more tirmly. 

Cleading.— Si‘o Lai ! (; i n ( ; 

Cleaner.—A tool used in tlu' foundry 
for smoothing the moulds, more 
particularly those ]>arts which arc 
not of regular outline. It is mad(‘ 
in various shajies. 

Clean Metal. —Any metal wLich is eorn- 
paratividy free from objeetionabU' 
impurities. 

Clearance.—The spa(;e left between a 
body and the part into w hich tlie body 
fits; as in the case of a bolt in a 
hole, a shaft in its bearing. In an 
engine cylinder the clearance is the 


space betw eon the iiiston, when at the 
(‘lid of its stroke, and the cylinder 
cover. 

Clearance Angle.—Sec Angle of Ke- 

LTEF. 

Clearing Hole.—A hole drilled to the 
full diameter of a bolt, screw, or stud 
so that the bolt, etc., can just pass 
through, in contradistinction to a 
tapping hole, which must be drilled 
less than the actual diameter of the 
bolt to enabl(‘ the screw thi’cad in th(‘ 
hole to be fornu'd. 

Cleats.—Wc‘dgc-sliap(‘d pieces of wood 
or other material iiH(‘d as siijijiorts. 
In (‘l(‘ct]ical work, ])orc(‘laiii jiicci's 
for suj)j)orting tli(‘ wiring. 

Cleat Wiring.—St‘c Llkats. 

Cleft.—A radial fracture m a piece of 
timber. 

Clenching.— Clin c h in g . 

Cleveland Iron Ores.—Iron ojc's, in llu' 
form of caibonate of iron, largely 
w'orked in the (1cv(‘land district, and 
containing about 30 ])i*r cent, of the' 
nu'tal. 

Click.—A term sonK^iinu's a])pli(‘d to a 
pawl on a small ratchet wIum'I. 

Climax Boiler.—A vertical w'aU‘r-tubc 
boil(T consisting of an outer cylindri¬ 
cal slicll, an iiiTH'r central cylindrical 
V(‘vsscl, and a large number of horsc'- 
slioe shaped tubes. waU'i* is 

contained in the c(‘ntral vcssc'I, but 
circulates tliiough the tubers, whicli 
spring out from tlu^ sides of th(‘ vcssc'I 
and which are heated by the furnace 
ga.s(\s jiassing up from the lirc-grat(i 
bctw{‘(‘n th(‘ outer sIk'II and the 
central v(‘sscl. 

Clinching.— Hammering ox cr the points 
of nails after th(‘y hav(' been driven 
through th(' timber, to prevent the 
possibility of the nails working loos(x 

Clinker.—The non-combustible fused 
niatt(‘r which forms in a furnace, and 
which has to be removed })(Tiodically. 

Clinometer.—An instrument used by 
civil engim‘(‘rs for levelling on 
slo23es, and setting out cuttings and 
banks. 

Clip Pulley .—A rope jnilley so designed 
in the rim that it teiicls to clip the 
rojic as the latter runs over the 
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pulley, being employed which 

hinge over and grip the rope tightly. 
Es])ecially ada))tod to wire roy)('s. 

Clips.—Generally, jiieces arranged to 
embrace or hold objects such as 
shafts, spindles, pi])es, etc. 

Clockwise Motion.—(Circular motion in 
the direction of the* hands of a clock 

Clockwork Feed.—An arrangc'TiK'iit of 
gearing used on arc lamps to maintain 
the gap bctw(‘en th(‘ carbons con¬ 
stant as the points liurn a\Nay. 

Clogging.—The ])artial or compk'ic 
choking ot working parts by thick 
cong(‘ak‘d oil. 

Closed Circuit.—A compl('t(*d electrical 
circuit, so-calI(‘d in contradistinction 
to what is tcnn(‘d an open circuit, 
uhicli is r(‘ally not a circuit, lK‘causo 
it contains a gap or a bn^ak in the 
])ath trav(*rs('(l by tlu^ curremt. 

Closed Coil Armature.—An armature of 
a dynamo, the coils of which are so 
arrang(‘d that th(\y arc always con- 
TK'ctcd in a (dosed circuit. 

Closed Stokehold.—A boik'r stokcliold 
which is sufiplicd by fans vith the air 
necessary for the <;onibnstioii of the 
fiud, the stok(‘h()ld being close‘d to th(‘ 
admission of th(^ outside air. TIscmI 
]arg('ly in niarino practice, since the 
air supply (;amiot be aflcctc'd by wind 
or calm, as with the ojk'h stokediold. 

Close-Grained.—Ajipli{‘d to timber in 
which the annual rings are small, and 
to iron in wliich the mc'tallie crystals 
are packed closely together. Close- 
grained cast iron is generally s])('cificd 
for engine cylinders, bidng tlie best 
for this pur])osc. 

Closing Up.—A term us(‘d in connection 
with riv(‘icd work to dc'iioic tli(' form¬ 
ing of the rivet heads, or the closing 
of the plates together by tlic riv('ting. 
Also used in oonni'ction A\ith steam 
boilers to denote the operation of 
getting th(^ boiler r(*ady for work 
after a stoppage, closing u]) the man- 
hol(‘ and other openings, etc. 

Clothing.—See Coverino. 

Clout Nail.—A wrought iron nail pro¬ 
vided with a large, flat h('ad for 
securing pieces of leather, cloth, etc., 
to timber. 


Clutch.—form of c()U[)Iing which 
enabk's a shaft to b(^ connected with 
or discoii- 
n c c t e (1 
from an- 
other 
shaft at 
v\ ill. 

C 1 y b u r n 
Spanner. 

—An ad- 
j 11 stab I e 
spannci* 

Coach 
Screw.-- 
A coar.sr- 
thnsub^d 
s (‘ r (‘ V Clutch, 

with a 

s([uar(‘ head ; uschI for limber work. 

Coal.—A black solid combustible 
miiu'ral substance ; tlu^ principal 
fuel in use at the ]m\scnt time. It is 
now })(‘ing used at an enormous rate, 
and as the coal su])])li(‘s are not in- 
(‘xhanstiblc, tlu' (picstion of finding 
sulisliintcs will be on(‘ of Ha* grcat(*st 
]iroblcms of the future. (>il, it may 
1)0 obs('rv(‘d, is not available in 
sulTici('nt (piantiiy to providi' mori* 
than a fraction of the world’s fiK'l 
needs. Good coal has a calorilic 
value of about 14,.500 II Th V. 

Coal Dust.— PoAvdcrc'd coal. Us('d in 
th(^ foundry for mixing w ith the- sand, 
as it tc'iids to prcv(‘nt fusion of tlie 
sand w him the metal is ])oun.d into 
the mould, and so k'ads to the ])ro- 
duc-tioii of a better tinislu'd casting. 

Coal Gas.—Gas ])!•('])ared by the distilla¬ 
tion of coal, and mainly ust'd for 
lighting 2 mr])()scs; the gas has a 
calorific value of about 11,000 
B.Th.U. 

Coarse Feed.—A term applied to a 
heavy cut in a machine tool. 

Coarse Pitch.-- A wide jiitch of a screw 
thr(‘ad. (S(‘o CViakse Threab.) 

Coarse Thread. A tli](*ad on a screw, 
bolt, or nut, of wide piBili,. which 
results in considiTable movement of 
the S(;rew (or the nut) in the direction 
of the axis of the screw, for ouo turn 
of the screw (or nut). 
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Coarse Winding.—A larger coil series 
winding on a comj)ound wound 
electrical mac’hint*. 

Cochran Boiler.—A vertical tire lulie 
boiler consisting of an out('r v\ lindri- 
cal shell with hemisjiherical crown, 
an inner firebox, also with heini- 
s[)h(Tical crown, and a number of 
small tire, tubes passing horizontally 
between two tube ]:)lates arranged 
ov('r the lin'box. The boiler has a 
high evaporative cajiacity, and thanks 
to the hmnisjiherical shell and fin^- 
bo\ ci’ow ns, w'hicdi ar(‘ of the strongest 
form ])<)ssible, can lie desigiu'd for 
pr(‘ssur(‘s much liighcT than thos(‘ 
which usually obtain in tlu‘ ordinary 
vertical boiler. 

Cock.—A ])lug tap for ri^gulating tin* 
liow of licjuids and gas(‘s It con¬ 
sists essentially ol an outer casing or 
body, and a taper cvhndrical ])lug 
which tits in a corn's]loiuling taper 
hole in the bod\. The ])lug lias a 
hole through it w'hicli may be brought 
into line w’ith th(^ flow^ ])assages 
merely by turning th(' tap, when the 
fluid flow’s through. Th(‘ ])assage is 
clos(‘d by turning th(‘ tap again until 
the solid walls of the jihig face the 
jiassages in the body. 

Coefficient of Contraction.—A t(*i in us(‘d 
by hydraulic cnginecis in conn(‘<*tion 
with tlie discliarge of water through 
sluirp-cdg(*d orifices in the sidi's or 
bottom of a tank. W Ik'ti the wat(T 
issiK'S through the oriiice, it con¬ 
tracts to a mininium section at a 
])()iTit a little in front of the orifice. 
Tlio ratio of the area of tlu‘ con¬ 
tracted section to that of tlu' orifice 
is the; coi'nieicnt of contraction. Its 
A’ahio is commonly aliout ’(13. 

Coefficient of Discharge. A constant 
(piantity, detei'iiiiiu'd from ex]»eri- 
ment and iisc'd as a factor in forimihu* 
for calculating the quantity of water 
jiassing through a gauge notch in a 
given time. 

Coefficient of Elasticity.—See Modulus 
OF Elasticity. 

Coefficient of Expansion.—The fraction 
of its length which a body at a 
temperature of 32° E. (or 0° C.) ex¬ 


pands in being Jieak'd through I"". 
Eor steed, th(i value is about -OdOOObt). 
Know ing the eoefticient, it is a simph^ 
matter to ealeulatt'- how much a bar 
or a in(‘mb(‘r of a machine or structuri' 
will exjiand for a givc'n rise of tem¬ 
perature. 

Coefficient of Friction.—d'he ratio of the 
horizontally ajiplu'd force required to 
move a body slowly over anotlu'r 
body to the w^eiglit of tlu' body being 
act(‘d u])on. Eor wood on wood the 
coellicicnt is roughly about one-third 
For thoroughly lubricated metal on 
nu'tal it may lui as Ioav as •002, or 
even *001. 

Coefficient of Leakage.—Tlu‘ ratio of the 
total flux gt‘ii(‘rat(‘d in tlio armature 
of a dynamo to the useful flux in the* 
armaturi'. For a larger multi-polar 
dynamo the value varies from l-OS 
to 1-12. 

Coefficient of Resilience.—S( h‘ Modulus 
OF Kesilifnce 

Coercive Forces.—A tc'iin used by <‘lec- 
trical etigineeis to denoti* the forci'S 
which rc'sist changt'S m magni'tisa 
tioii. 

Coffer Dam.—A form of foundation, 
especially list'd m connection with 
bridge's o\ I'r ri\ (‘rs. 

Cog.—A tooth of a 
gear or tootlu'd 
wheel. 

Cogging Mill.—A roll¬ 
ing mill consisting 
of a singhi ])air of 
lieavy rolls through 
which the ingots 
of stci'l are ])ass(‘d 
in the jiroccss of 
rolling down. 

Coherer. — An electri- Coffer Dam. 

cal device for ini- ’ 

proving the conduction of an electri¬ 
cal current through two ])icccs or 
conductors at the ])laco of contact. 
Cohesive Strength.—See Tensile 
Strenoth. 

Coil.— In electrical work, a coil of wire 
or cable intonde'd to convey an 
electric cuiTcnt. 

Coiled Spring.—A spring in the form of 
a coil or a spiral. 
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Coke. —^Tlie residue left aft('r distilling 
coal. It has a calorific value of about 
12,500 B Th U , and is generally an 
excel]('llt fuel. The hard varieties 
are largely emjiloyed as fuel in th(‘ 
blast furnace and the foundry. 

Coke Bed.—A layer of coke and (‘lmk(‘r 
placed below a mould for th(‘ pur])os(‘ 
of assisting in the nunoval of the 
gases which form during the casting. 

Coke Breeze.—St‘e Breeze. 

Coked Filament.—A filament of an in- 
eaiideseeiit lamp, the filam(‘nt being 
made of coke obtained by a })artieular 
tix'atnu'iit of (uirbon 

Coke Ovens.—Ovens of numerous d(‘- 
signs in which coke is made. 

Cold Air Machine.—A r(‘fng(‘rator. 

Cold Bending Tests.—Tests made on 
iron and stcud by b(‘nding strijis of the 
material cold through a e(‘riain spina- 
fi(‘d ang](‘, or to a ('(‘rtain radius of 
curvaturt'. After IIk' t(‘st, careful 
examination is made* to s(‘(‘ if tlu^re 
are any cNidenees of fra(dure about 
tli(‘ outer fillies 

Cold Blast.—The tt'rni aj)pli(‘d to the 
air sup|)ly to a blast furnace*. \vh(*n the 
air has not b(‘(‘n pr<‘Viously h(‘at<‘d. 

Cold Blast Pig Iron.- l^ig iron jirodueed 


certain irons and steads, which, owing 
to th(‘ jirescmce of certain ingredients, 
or to till* fact that tlu^ metal has been 
ex])os(*d to soTTK* injurious treatment., 
(;annot b(' Avorked cold without 
fracturing. 

Cold-Water Test. — {See Hydraulic 
Test. 

Collapse.—Failure of a \T‘ssel or struc¬ 
ture by crushing. 

Collapsing Pressure.—TI kj jinjssuro in 
a steam boiler Avhieh vill jiroduce 
crushing or collapse of a furnace 
crown ])lat(‘. 

Collar.—A ring fornu'd on a shaft or jiin, 
solid A\ith it (fast collar, .s(*e illustra¬ 
tion), or a scjiarate ring, suitably 
sccuH‘d to the shaft or jiiii (loose 
coll a r), 
its obj(*ct 
1) (* i n g t o 
pre V111 
longitudi¬ 
nal mov(‘- 

ment of the shaft or pin; suitable 
bearing surfa(*(*s an* provided for the* 
eollar on tin*. ])iec*e into Avhich the 
shaft or j)in tits 

Collar Bearing.—A b(‘ariiig desigiK'd for 
a shaft jiroAdded AAith collars, the 



Cold Chisel.—An ordinar\' chisel foi* 

the collars 

my/////A 


chipping iron. So eall(‘d in contra- 

b (u n g to 



ff 


fM 

distinction to chisels used by smiths 

resist a f 


n 


r 


for cutting hot forgings. 

thrust on k 






Cold Iron SaAV.—A small circular slow- 

the shaft in (/ 






sjieed saw iisc'd for cutting groov(‘.s 

the diri'c- 


M 




ill nu’tal woik 

tion of the 





Cold Operations .—C {(* rtai n operatic )i i s 
performc'd on metals aaIuIsI cold ; 
more particularly ajAjilied to tho.se 
eases where the ojx'ratioii is com¬ 
monly don('. aft(T heating the Avork 
Biveting, for example, is usually done* 
hot, but oc'casionally minor jobs are 
done AA'ithoiit any jindiminary h(‘at- 
ing, th(? op(*ration then being said 
to be done 
cold. 

Cold Set.— A 
form of 
chisel used 




Cold Set 


by smiths for cold metal. 

Cold Short. —This term is applied to 


Collar Bearing. 

S(*e Cylindrical 


axis of th(‘ 
shaft. 

Collar Gauges 
Gaucjes. 

Collaring.— A t(‘rm used in rolling mill 
work tf) denote the adhering of the 
rolled bars to the roll grooves, and 
th(* e()iiH(Mpient temdeney of the bars 
to A\rap round the rolls. 

Collecting Brushes.—See Brushes. 

Collecting Rings.—]Vl(‘tal rings from 
which the bruslu's of an alternating 
current generator take the current 
geiu'ratod. 

Collet.—A disc or ring for holding the 
dies iis(‘d for screwing purposes. 
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Colour Brush. —brush used by 
draughtsmen for colouring drawings 
and tracings. 

Column.—A mcmbcT of a structure de¬ 
signed to rc'sist cojupressive loads, 
i.e. loads which tend to cause crushing 
of the column, and which act in an 
axial direction. 

Combination Calipers.—('alif)crs which 
may bo usc'd both as ‘ outside ’ and 
‘ insi(J(‘ ’ caliiiers. Likt‘ the ordinary 
calipers, thc'y consist of two legs, but 
these, instead of bc‘ing ])ivoted at on(‘ 
end, arc })i\oted al)oiit the middl(‘ 
of th('ir l(‘ngths, and the half legs on 
one side of th(i ])ivol arc used as tlu‘ 

‘ outside ’ calip(‘rs, the oth<‘r halves 
being us(‘d for th(‘ ‘ insider ’ cali])ers. 

Combination Chuck.—A lathe chuck 
which may be usimI both for round 
W'ork in the ordinary way, and also 
for irregularly sliajied work, the jaw’s 
being so designed that they can b(‘ 
movi‘d all togc'ther or iud(‘pendently 
as desired. 

Combination Fitting.—A fitting dt- 
signed for use in ((mucvtioii with 
chand(*li(‘rs suitabh' for both eli^ctrie 
and gas lighling. 

Combined Carbon.—The carbon in cast 
iron which is ])rcscnt in th(‘ (*omhincd 
state, i e. in combination with tlu‘ 
nu'tal. 

Comb Tool.—A (diascr. 

Combustible Matter.—That portion of a 
fuel which burns and gives out light 
and heat. 

Combustion, — Generally, tlu‘ burning 
of substanees in air or in oxygen 
During tlui burning, the substances 
com bine ehemieaily with the ox \ gen, 
and gaseous or solid eonijiounds ari' 
])rodue(*d. Combustion is generally 
accompanied b}^ the evolution of beat 
and light. 

Combustion Chamber.—Any chamb(*r or 
space in whic'h combustion tak(‘s 
place. Thus, in a steam boih’r, thi' 
firebox is commonly sjiokeii of as th(* 
combustion chamber. 

Combustion Products. — The various 
elements and comjiounds wdiieh are 
produced as a result of combustion. 

Coming to Nature.—A term used in con¬ 


nection with th(^ puddling process of 
making wrought iron to denote the 
gradual changing of the molten metal 
to the pasty state. 

Commercial Efficiency.—^A term apiilied 
to electric dynamos and motors to 
dimote the ratio of the useful (uiergy 
(or the energy turiK'd out) to the 
energy supplied to the machine. 

Commutator.—^An electrical device 

which serves to convert the alter¬ 
nating current 
w h i c li i s ii r s t 
fornu‘d in eviTy 
type of g(' IK Tat or 
into a eontiiiuous 
current in the 
machine itsedf. 

Compass.—An in- Cummutan.i. 

strument used b\^ 

manni‘rs for directing the course of 
a vess(‘l. 

Compasses.—An instrunuMit used h\ 
draughtsmen for describing (;ircli*s, 
(MtluT in jH'iicil or ink. 

Compensated Alternator.—An alternat¬ 
ing (*urr(‘nt giuKTator so d(\sign(‘d that 
it will maintain the voltage constant 
no matter how tin', load may vary. 

Compensated Voltmeter. -A voltmetc'r 
so (li‘sigiKKl that it always n'cords tlie 
actual voltage of th(^ currimt in the 
mains, despite th(' fact that a ciTtaiii 
dro]) has occurr(‘d in the fi'cders, the 
necessary correction being rnadi* auto¬ 
matically. 

Compensating Collar.—An adjustabhi 
collar on the spindle of a drilling 
machine, its object bidng to provide 
a means of taking up w^ear from time, 
to tim(‘. 



Compensating Ring.—An iron or steel 
ring nvc'ted round a hole in a vessel 


subjected 
to pros- 
sure, such 
as a boiler, 
in ord(T to 
e omjjen- 
sate for the 



^ w eakening produced by 


cutting the hole. 

Compensator.—A (h'viije used on electric 
motors of the induc'tion typo for the 


puqiose of obtaining a higher starting 
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torque than is possible without tluj 
use of such device. 

Complete Combustion. —Coinbustioii or 
burning of a fuel in which the whoh' 
of the combustible matter is com¬ 
pletely burned, and the maximum 
amount of h(‘at evolved. 

Component. —One of two or more forc(\s 
into which any force may be resolved. 
Thus, two force's acting in diffen'iit 
directions at a point in a rigid body 
may be rc'phiced hy a singk' forc(' 
vhich would prodiu'e just the same 
(‘Ih'ct. l^]a(‘h of thes(' si'parate forces 
is n component of the single forc(‘. 

Component Currents. —T1k‘ dividc'd eiir- 
n'lits of ('h'ctricity uhich togetlu'i 
would make up the whole current. 

Composite Dynamo. —A eomjiound- 
woiind dynamo. (Sec' (V)MPoiT>ii 
WlNDTKG.) 

Composition of Forces. —The* d(‘t(‘rmma- 
tion of the resultant ('ftt'ct of i 
number of forces acting on a IkkIa . 
i.e. of the singh' force which would 
have tlu' same elTc'ct as all tlu' othc'r 
forces coiubiiK'd. The dett'rmination 
is most convf'niently made by graphi¬ 
cal methods, but it may also be made 
mathematically 

Compound Engine.— A steam engine in 
whic'h the steam, after doing work in 
one cylinder, callc'd the high-jircssure 
cylinder^ is jiassed on to a s(*coud and 
larger cylinder, called the loiv-pre^ssurc 
cylinder. The object of using two 
cylinders instead of one is to jirevent 
the undue variations in j^ressure and 
t('mperatu](* which would take jilacc' 
if all the work were doin' in a single' 
cylinder. 'Jliesc^ variations would 
l(*ad to excessive cylirid('r condensa¬ 
tion and ('xcessive stn'sses, and would 
necessitate the use of massive and 
costly working parts. ] t is imjiortant 
to note that the low-pressurt^ cylinder 
of a compound engine must be of the 
same size as a single cylinder whi(*h 
would do all the work. 

Compounding. —Sec Compound Engine. 

Compounding of Alternator. —Designing 
an alternator in such a way that the 
pressure variations of the machine 
may bo corrected automatically, the 


compensation being effected by the 
load itself. 

Compound Winding. —A combination of 
the series and shunt methods of 
winding dynamos and motors, the 
object being, in the ease of a dynamo, 
to enable the machine to maintain a 
more constant voltage at the ter¬ 
minals under varying loads than 
would otherwise bo possible, and 
in the (*as(‘ of a motor, to enable 
th(^ speed to n'lnaiii as constant as 
])ossil)le under varying loads. 
Compressed Air.—Air under a ])rcssurt‘ 
gn'ati'i* than that of the atmosphere. 
lT.'<(‘d largc'ly as a motive jiower, and 
for otlu'r ])urj)os('s in EngiiK'i'ring. 
Compressed Steel. —Steel which has been 
subjecU'd to great jiressure, whilst 
molti'ii, the ohjc'ct being to produce 
a higher quality of stei'l than that 
A\ ]ii(*h is obtained in the ordinary w ay. 
Compression.— 'Idle state of being com- 
presKi'd or siibjc'cted to a crushing or 
squeezing action. 'Fhus, a jiillar sup¬ 
porting a direct load is in a state of 
compression. In the study of heat 
('iigines th(' ti'iin eonipression is 
ajiplit'd to the jiroc'c'ss of (ionqiressing 
the steam in a steam engine eyhnder 
towards tlu' c*nd of the (‘xhaust (si'o 
Cushioning), and in an internal 
eomhu.stion ('iigine to the eompri'ssmg 
of the ex]>losive charges during wdiat 
is known as the compression stroki', 
prior to exjiloding the ehargi'. A 
suitable amount of compressi^m teiuis 
towards ('fficient wairking. In gas 
eiigiiK's it IS common to comprei^s the 
charge up to a prc'ssurc of about; 
90 lbs. ])er .sipiaro inch, and in Diesel 
I'ligines u]) to 500 lbs pi'r squarii inch, 
the object of the compri'ssion in the 
latter ease being to produce a tem- 
peratun' siifhcii'iitly high to explode 
th(i chargt' without th(^ use of any 
special igniting device. 

Compression Line. —That portion of an 
indicator diagram whi(;h represents 
the coirqiression of the working fluid. 
Compression Strength. —See Compres¬ 
sive Strength. 

Compressive Strength.—^The load, 

measured in pounds or tons per 
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square incJi of {sectional area, which 
would just caus(' failure of a material 
by crushing Th(' crushing strength 
of mild st(*el is about 30 tons per 
sq. in., and that of good cast iron 
about 45 tons per sfj in This means 
that very sliort bais of mild steel and 
cast iron of 1 s(j. in stictional area 
would just crush iind(‘r loads of 30 
and 45 tons n^spectivcdy. It is to 
1 k‘ not(‘d that unh'ss the bars are 
v<*ry short buckling will occur, and 
the breaking loads will then Ixi v(*ry 
much l(‘ss than tlie crushing strengths 
of the matx'rial. 

Compressor.— Sf‘e Atb, Compressor. 

Concealed Wiring.— Kh'ctrical wiring 
w hich is placed in conduits, or whicli 
is buried in jilaster, etc., so that it 
is not se('n. 

Concentrated Load.—A load which is all 
coneentratc'd at one ])articular point 
Thus, th<‘ load on a b(‘ani may con¬ 
sist of one or mon* st‘])arat(‘ loads, or 
of a single' load distributed uniformly 
along the length of th(‘ beam. Tlu' 
latter is spoken of as a uniformly 
distributed load, and <‘ach of tlu' 
former as a concentrat'd load. 

Concentric Chuck.—A latlu' chuck in 
which all the jaw's move togetluT, so 
that the chuck is self-cfaitring (kmi- 
monly spokiui of as a universal chuck 

Concrete.—-An artilicial conqiouiid oi- 
stone, Tiuuh* liy mixing together lime 
or e('nu‘nt mortar (gem'rally cement 
mortar coni[)osed of J’ortland cement 
and sand) with small ])i(*ces of stoiK', 
brick, graved, brcez(‘, pumice-stone, 
or other hard material, and water 
After mixing, the concri'te graduall\ 
s('ts and forms into a hard mass, and 
it is thus a suitabh* material for 
various constructions, floors, founda¬ 
tions, columns, and so on. 

Concrete, Reinforced. —Sec llEiNFORf Ei) 
CoNlJRETE. 

Condensation.—Tlu' conversion of a 
vapour or gas to the' lupiid form, as, 
for exanijdc', steam to water. 

Condenser {Electrical )—An arrange- 
nu'nt which serves to increase th() 
capacity of a conductor. In auto¬ 
mobile work electrical condensers are 


used to ])rcvent the platinum points 
of the contact breaker becoming 
pitted and burnt, since without a 
condenser the current would jumii 
across th(‘- gap when the iioints 
separati'd, and the sparking would 
thus damage the jioiiits. dhe eon- 
dens(‘r acts as a sort of storage rciser- 
voir for the electricity and a safety 
vaho. 

Condenser.—A vessel used in connection 
wdth steam (‘iigines. into Avhieh the 
steam is (‘xhaiistc'd aftc'r doing its 
work ill the (uigiiic cylinders. In the 
eoiidensor the steam comes into con¬ 
tact wuth a j(‘t of cold WRt(‘r, or w ith 
mi'tal surfaces kept cool by cold* 
circulating watc'r. It is thus eon- 
densc'd, and a jiartial vacuum ])ro- 
diK'C'd in tlu' c’oncleriser. (Sec CON- 
DENSINCl KnOINE ) 

Condensing Engine.—A steam c'ngine 
jirovidc'd with a eonclensc'i*. Thus, 
th(‘ steam aftc'r doing its work in the 
(‘Tiginc' eylmd(‘Ts is exhausted into a 
condc'nsc'r, where th(‘ pressure is 
usually only 2 or 3 lbs. per s<| 
in absolute', instead of into the 
atmos[)]i<'r(' Sinc'c the condenser is 
in eommiini(*ation with the back of 
the 2 >istoii, the work done in forcing 
tlic^ steam out of the (‘ylindc'rs is 
very imieli It'ss than in the casci wdiere 
th(‘- steam is forced into the atmo¬ 
sphere, th(‘ back pnjssurc in the one 
case being only 2 or 3 lbs per scj. in. 
absolute', if tlici c'ondensing arrange'- 
ments are ('ffieient, and as much as, 
say, 17 lbs per sq. in absolute in 
the' other. Large' savings in stc'am 
and coal an^ the eonse'quenee'. 

Conductance.—A term use'd in connec¬ 
tion Avith (‘h'ctrical circuits, and 
measured as the reciproe*al of the 
resistanc'e* of the e*ire*uit. Thus, if 11 
is the ri'sistanci' in ohms, then the 


<• 011(1 uctaiice' 


is 


1 

H’ 


and it is usual to 


express the value as so many ‘ mhos.’ 

Conduction.—The passage of heat or 
eh'ctrieity along a conductor. 

Conductivity.—The projK'rty jicssessed 
by a body of readily conducting 
electricity or heat. 
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Conductor.—Any inediuin which will 
readily conduct heat or electricity. 
C!(nu‘rally the metals arc good con¬ 
ductors of both heat and eli'ctricity 

Conduit.—A channel, either natural or 
artificial, which conveys water (or 
other fluid), or one provided for 
<*lectric wiixss. 

Conduit-Trolley System.—A system in 
use on certain ele(*tric tramways, m 
whicli the conductors, instead of 
being ov('rh(‘ad, are ]3lac(‘d in (‘on- 
duits below^ the ground. 

Cone Bearing.—A bearing for a tafKU* 
journal, i (‘ a journal shapcxl to th<‘ 
form of a frustum of a cone. Used, 
f(3r exam 2 )le, for sui) 2 )()rting latlu* 
man(lr(‘ls. 

Cone Clutch.—A clut(^h in vhich the 
bt‘aring or gripping surfaces arc* of 
conical form. 

Cone Gear.—A simjjle arrangement of 
<lriving one shaft from another 
tlirough th(' medium of two cones 
rolling togt‘ther, one cone being keyed 
to the driv'ing and th(‘ other to th(‘ 
driviui shaft. The arrang('m(‘nt is 
only suitable for light work, since tlu* 
drivx‘ depends entirely on the fri<*tion 
between th(‘ tw'o con(‘s, which would 
be soon overconu', when slipjiing 
would r(‘sult W(‘ri‘ any atbunpt made 
to us(‘ th(‘ arrang(‘m(‘nt for hea\\ 
woi k 

Cone Key. A form of key us(‘d for 
securing a jiulley or wlux'l to a shaft 



CoTio Key. 


1 n e a s e s 
w lu re the 
])ulley or 
w liee 1 has 
to b(^ passed 
over enlarge¬ 
ments on th'- 
shaft; col lars 


and boss(\s, for t^vamide. (huiiTally, 
thrt'i* such keys are us(*d together, 
these being cut from a cast iron 
piece bored ]>arallel intc^riially to 
suit th(‘ shaft, and turned conically 
(‘xternally to correspond wdth the 
boring of the whcad. The jiieee is 
cut into three, which arc all driven 


into position when the whecd has 
been jiassed over thi^ shaft to the 


])osition it is to occupy. The 
security of the whc'cl di‘]lends entirely 
ujion friction, the keys acting as 
wcxlges. By using came keys of 
ditferent bori', th(' sanu’* wheel may 
b(‘ keyed to shafts of different sizes. 

Cone Plate. —An attachment for a lathe 
in th(' form of an adjustable jilate 
jirovided with conical holes which 
serve the ])urpose of su]3]3orting and 
steadying one end of a piece of 
work. 

Cone Pulley.—A ]mlley consisting of 
tw'o, thri‘e, foiii’, or five jndleys, all in 
oiu‘ cast- 
i 11 g, t h e 
diameters 
of tli(‘differ¬ 
ent jmlleys 
or ‘ sjmhhIs ’ 

increasing Cone Pullev. 

m uniform 

ste[)s from the smallest to the largest. 
The obj(‘ct of tlu'se cone ])ull(‘ys, 
of which th(‘re must always be two 
working t()g(‘ther, and conn(*ct(*d by 
one b(‘It, the smalh'st sptod of one 
being dir(‘ctly opposite tlu' larg(‘st 
of the otluT ] ml ley, is to enable a 
machine such as a lathe, a drilling 
machine, etc , to be run at different 
spe(‘(ls to suit the nature of the 
w'oik bi'ing o])(‘rat(‘d u])on. Whiui 
the b(*lt is on the hirgi^st ‘ speed ^ of 
the cone ])uli(*y on tlu' count(Tshaft, 
and on the smalli'st ' speed ’ of thi‘ 
cone pulley on tlu* shaft of tlie 
machine, the fast(\st speed is obtaimxl, 
and w hen tht^ Ix^lt is on the smallest 
S 2 )(‘(‘d of th(* former cone and th(» 
largest of the latter, tlu' slow'(*st sptxxl 
of running the nuiehine is obtained. 

Conical Tubes.—See (bxELowAY'^ Tuhes. 

Conical Turning.—Turning objects in 
the latlu* taper instead of ])arallel. 

Conical Valve.—A valve shajied lik<‘ an 
inverted cone or frustum of a cone 
at the ])art winch bears against th(‘ 
s(‘ating. 

Coning.—LiUirally, tlu‘ operation of 
making an object conical. In 
engineering practice tlie term is 
generally a])})hed to the machining 
of parts to a conical or taper form, 
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as, for example, the turning of the 
rims of carriage wheels ta])er, the 
turning of the ])ortions of a mandrel 
on a lathe, which i)ortions fit in 
conical bearings. 

Connecting Rod.—The rod which, in the 
case of a steam engine, is connected 
at (Jiie end to 
th(‘ crosshead, 
and at tlu* 
otlu'r to th(‘ 
crank pin; 
and in tlie 
ease of most 
internal coni- 
* (*nd directly 






Connooimp: Rod. 


bustion engines, at o 
to the ])iston and at the otluT to the 
crank ])m. Tlie function of the con¬ 
necting rod and the crank togetluT is 
toeonv(Tt tht* rh i proeating motion of 
the ■|)iston into rotary motion of llie 
crankshaft and llu‘ flywduHd, from 
which ])<)\ver may be* conveniently 
taken for tlu^ driving of machinery. 

Consequent Poles. - Poles in a magmd 
which are situat(‘d some distane<‘ 
from the (‘iids of the magnet. 

Conservation of Energy.—The fund a- 
nu'iital ])rineiple that energy in any 
form is indestruetihle. Any om‘ 
form of energy can b(^ traiisfornif'd 
into (‘iiergy of another kind, but it 
cannot lx* annihilatixl. Thus, if a 
railway train in motion be brought 
to rest by ap])lying th(‘ brakes, tlK‘ 
energy of motion, or kim'tic energy 
as it is called, is converte<l into lieat 
at th(‘ brakes, but tlien' is no actual 
loss of energy. 

Constant Current.—An (deetrieal current 
of unchanging strcMigtli. The t(‘rm 
is sometimes used to mean a con¬ 
tinuous current, i.c. a current wdneh 
flow's in only one direction. 

Constant Load.—A load which does not 
vary in magnitude. Thus, the load 
of a roadway on a bridge is a constant 
load, whilst the traffic moving ov(‘r 
the bridge is a variable load. 

Constants.—Numerical values used in 
certain engineering formulae, tht* 
actual values being determined from 
experimental observations, or from 
mathematical investigation. 


Tn formulae it is usual to write 
C or A; for the constant, and then to 
give the value to be used for C or k. 

Thus, the formula for the deflection 
of a beam is 

, JeWV 
El ’ 

w here deflection of beam in inoht'S, 
Jc=Si constant, de]lending on 
the form of the beam and 
the loading, 

W==th(* load on the beam, 

Z—length of beam in inches, 
E=mo(luliis of elasticity of 
beam matc'rial, 

I=^mom(mt of inertia of section 
of beam 

In a beam sii])])orted at the ends and 
loaded with a singh* eonc(‘ntra\ d 
load at its e(‘ntre, 
similar ht'ani carrying a. load uni¬ 
form) v distributed along its lengtli 

«' Th 4 • 

Contact Breaker.—An (‘leetrieal deviet*, 
used, for example, on auttunobiles 
for the ])ur- 
p o s e of 
breaking 
the igni¬ 
tion circuit 
at a given 
instant, 
and so pro- 
<lnciiig th(' Contact Breaker. 

sp«arkat the 

s])arking ])lug jioints to ignite* the 
c‘xjilosive charge in the engine* 
e^dindc'T’s. 

Contacts.—The parts which come to- 
geth(‘r in compU*ting an electrical 
enreuit. 

Continuous Beam.—A beam which is 
supported at one* or more* inter¬ 
mediate ])oints as well as at its ex-' 
tremities. 

Continuous Current.—Eleetric'al current 
which floAws in one* ehre*e*tion only, in 
contraelistinedieni to current which 
alternates, i.e. flow's first in one 
diree;tion and then in the opposite 
direction re* 2 )eate*dly. 

Continuous Feed.—The feeding of the 
W'ater into a steam boiler in a con¬ 
stant stream instead of intermit^ 
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tently. The saiiie term is also some¬ 
times used in connection with the 
IWding of the tool of a machine on 
to the work. 

Contour.—G('nerally, th(5 outline of a 
body. In surveying, the outline of 
the surface of a piece of ground such 
as would be s(*(*n by taking a vertical 
section through the ground. 

Contraction.—A shrinking or a geruTal 
r<‘duction in all the dimensions of a 
body, brought about, for example, by 
a reduction in tenqieraiun* With 
one or tvo (‘xec'ptions, all bodies cx- 
])and on btdng heated and contract 
on being cook'd. 

Contraction of Area.—The amount of 
reduction of the cross s(‘ctional art'a of 
a bar whieli n^siilts at the ])lace of fra(*- 
ture after a teiisik' test on tlu' bar. It 
isg(‘n(‘rally stati'd as a percentage', and 
is obtaini'd by dividing the dift('r<‘nc(' 
between the original area and the 
final area at the jioint of fracture' by 
tlu' original arc'a, and multiplying the 
re'siilt by 100 The amount of con¬ 
traction ('nabk's one to judge whether 
or not th(^ quality of the mat('rial 
is good or othervvist', in re'gard to 
ductility and malleability. 'Jilt' jx'r- 
(•(‘iitage contraction for good mild 
steel IS gt'iierally somewht're in the 
rt'gion t)f 00. 

Contraction Rule.—A ruk* used hy 
pattern-maktTs, its dimensions Ix'iiig 
slightly larger than those on an 
ordinary rule, in ortk'r to allow foi 
th(‘ contraction which takt's ]>lace in 
casting on cooling Tlie allowance is 
g(*nerally for ruk's to be list'd 

for patterns for iron, and for 
those to be used for jiatlerns for brass 

Controller.—An electrical dt'vice for 
starting electric motors, and foi- con¬ 
trolling their speed of running. 

Convection.™ The transf(‘rence of heat 
from one portion of a mass of fluid to 
another by means of currt'iits set u]) 
in the fluid. Thus, if water bt' heated 
in a flask by a bunsen flame, the heat 
will first raise the temperature of tht* 
w^ater at the bottom of the flask, and 
this water, becoming lighter bulk for 
nulk, will rise, colder water from 


other parts flowing in to take its 
jilace. This latter water becomes 
heated, and in turn rises, and so the 
jirocess is carried on until the whole 
of the w^ater is heated to the boiling 
point. The currents so set up are 
termed ‘ convection currents.’ 
Convection Currents.—See Convection. 
Converted Current.—An electrical cur- 
ri'Tit is said to be convi'rted when it is 
alt(‘r(‘d from an alternating to a con¬ 
tinuous current, or wh(*n its voltage' 
is iner('as(‘d or jt‘dueed. 

Converter.—In stc'cl ju-oduction, tlu' 
]W‘ar-shaped v('ss('l ot* Bt'ssc'mer con- 
V(*rt(‘r in which tht' pig iron is con¬ 
verted into stet'l. In t'let'trical work, 
a tt'rm st)metimes applied to a 
transformer. (Set' Motor C'on- 
VFRTER anti Rotary Tonverter ) 
Convolution of Wire.—Any intlivdtlual 
turn or loop in a et)il is a t*onvt)lution. 
Cooling Lodge or Reservoir.—A pond or 
reservoir from which tht* condtuising 
watt'r for a steam plant is taken, and 
into which, in tht' case of a jet con¬ 
densing ])lant, the steam after passing 
through the engint's, and through the 
condt'iising jflant, where it is con¬ 
densed, js rt'turned, together with the 
watt'r list'd ftir (;ontlt*nsing the stt'am, 
.St) that the whole can be cooled dowii 
as rt'quired. Hie cooling lotlgt* sht)uld 
l)t* t)f large capacity, as otherwise the 
temperature of tin* w^attT will be 
liable to ri.se unduly, e.special]y in hot 
w^eather, wdion the ('ffleieney t)f the 
contlensatitin will be afTeett'tl, result¬ 
ing in an imjiairmeiit of tliti ‘ vacuum.’ 
Cooling Surface.—(Generally the area of 
any surface or surf act's which are to 
be maintained ctiol. In a surface 
condenser, ftir t'xamjile, the area, 
generally measured in square feet, of 
the external surfaces which are 
maintained cool for the purpose of 
condensing tht*. stt'am, i.e. the total 
area of the external surfaces of the 
tubes. In a cooling lodge or re.st*r- 
voir, the area of the watt'r surface. 
Cooling Systems.—The arrangements 
employed for cooling the cylinders of 
internal combustion engines, with the 
object of preventing overheating and 
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tho danger of tlio lubrication being 
burnt u]), which wcnild render satis¬ 
factory A\'orking iin])ossib1e In 
stationary engines cooling is mostly 
efTectt'd by cii’culating cold v\ati‘r 
round th(‘ cylindcTs, but in auto¬ 
mobile Avorlv two ])rincij)al methods 
are employed, i e cooling ]>y both 
water and air. and cooling by air 
alone. In the* latter nudhod the 
cylinders arc* ])n)vid(‘d ith numerous 
‘ fins ’ or ribs of medal which provide 
a larg(‘ amount of cooling surface*, 
and the draught cr(‘at(‘d by the mov¬ 
ing vehi(*l(* is the*ii sidhcieuit to ken*]) 
the cylindeM’s reasonably e-ool In 
some* case's oil e'oeiling is ])raed,ise‘d 

Cooling Tower.— A high woodeui strue*- 
ture em])le)yeel fur the ])ur])ose of 
coeiling the* cHmde'nsing A\ate*r in 
ste*am ])lants, esp(*e‘ially usedul in 
case's wh(‘rc* groiinel s])aee is so re*- 
strie*te*el that thc're* is ne) room for a 
larger coeiling lodge, ’’.riie \\ate*r is 
jiumpeel te) the* teip of flu* teiwe*!*, and 
then alloue*d to trickle doun slowly, 
so that it is efrectively cook'd by the 
atinosiiheric air. 

Cope.—The uppe'r part of a mould, or 
moulding ])o.\ 

Cope Ring.—A e'ast iron ring jirovided 
with lifting Jugs and useul for sup¬ 
porting flu* bricks aiul the* loam 
whie'li form the U])per ])art of a 
mould. 

Copper.—A brownish-n'el metal, ])os- 
sc'ssing, will'll ])ur(*, grc'at toughne*ss 
and malk'ability. The* nu'tal is an 
ex(j(*lle*nt condiudor of heat and c'lec- 
trie'ity, anel is ve*ry laige'ly iisc'd in the* 
manufaedure of e'l(*edru' cable's, wiring, 
t'tc. It is also used in the manufac¬ 
ture' of steam piix's, fircbeixe*s, anel 
fire tube's, and for nunu'rous otlu'r 
])urposes. Its tensile strength varies 
from about 10 tons ]>e*r sep in. to ^10 
tons, the lowe*r figure being for casf 
co])]K*r and the higlu*r for a\ ir(*-drawn 
copper. Hoik'd copper has a tensile* 
stremgth of about 10 tons pe*r sepin. 

Copper Bit.—The copper end of a 
soldering iron. 

Copper Pipes.—Us(*d oec*asionally as 
steam pipes, more jiarticularly in 


marine* work. In land practiee their 
use is limited mostly to bend in])es, 
or exiiansion bends, as copper ])i]x*s 
are generally inferior to mild steed 
])i])es They are*, however, mem* 
flexible than steel pipes, and are, in 
conseepience, better suited for taking 
up ex])ausion nu)V(*nu*nts. (k)])])or 
liowc'vc'r, tends to de'teriorate and 
bc'cemu* brittle*. afte*r long exjiosure 
te) he'at anel pressure, and he*nc*e, for 
safe weirking, it is aelvisable te) re'iu'w 
all benels after a fc'iv y(*ars’ Ave)rking 
AniK'almg is iu)t ne)w re‘eoniiiu*nek'el, 
bee'aiise flu* inte'iise* }u*at e)f the* 
aniu'aling furmu'e* has be'e'ii found te) 
have* a pe'rmaiu'iit ek‘k*te‘rie)us e'ffeed 
on the nu'tal 

Copying Machines.— Maediiiies ele*sigiu‘e] 
te) ])re)eluee* large* numbe'rs e)f artie‘k*s 
similar to a particular one which 
se*rve‘s as the* ('e)py e)r the* te*mpk't. 

Corbel.—A jirojection fi*e)m the faex* e)f 
a wall. 

Cord (EJerfrir ).—A fle*xible ek'ctric ee)n- 
diiete)r, gt'iierally ee)nsisting of twei 
w iri's, the whe)k' be'iiig w ell insulate'el 

Core.— (Jenerally, a solul ee'utral ])iece. 
In menilding, a mass e)f sand ])lae*e*el 
ill the^ meiiilel anel sinfably supporteel, 
its object being to ])rcv"('jit nu'tal 
He)W'ing wlu'rc it is not wantt*el 
Thus, m casting a ste'am ])ipe‘, the* ceire* 
is csse'iitially a ])lain cylindrical piece, 
its outsiele dianu‘t(*r de'te'rmining the* 
insiek* eliamctcr or the bore of the* 
])ipe', ddu* eeiie*, in this case, is su})- 
j)orted on cbaj)k*ts, anel the* iiu'tal, on 
be'ing peiuieel mte> the* me)ukl, fills the 
space bofwe*e'n tho core anel the* 
me)ukl, the* eeire* pre'veuiting the east¬ 
ing fre)in be‘e‘e)miiig a seiliel cylindrical 
]iice'c 

Core Board. A board em]de)y('el feir 
shaiang a (*ort‘ by rcveilving the eon* 
and plae-ing the* edge of the* board 
against it. 

Core Box.—A box of weieid, iron, or 
brass, in which a core is formed. 

Cored Carbons —S])ccial carbons for are 
lamps, the carbons being ])rovided 
with a small core of softer material 
with the object of keeiiing the crater 
central. 
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Cored Holes.—See Cast Holes. 

Core Drill.—A spe(‘ial form of drill 
which takes out a coj‘(^ of nu‘tal. 
Used, for exam]jle, for drilling holes 
through grooved parts of plati's in 
steam boilers, as the core enables the 
exact depth of the grooving to lie 
easily ascertained. 

Core Iron.—An iron grate used in a core 
for strengthening puqiOKes. 

Core Losses.—Th(‘ losses which occur 
in the c'ore of an arniariire, a trans¬ 
former, (‘tc , as a ri'sult of hyst(‘r(‘sis, 
f)r (‘(Idy curnmts. 

Core Prints.—Pro|(‘cting ]iie(*(‘s on the 
|jatt(‘rns usetl in foundry work, their 
ol)j(‘(*t being to form impressions in 
the mould which will serv(‘ to hold 
the (ior(‘ in ])lace. 

Core Wheel. -A mortice gear whecd. 

Coring Up.—The process of arranging 
th(‘ cores in their right positions in a 
mould prior to running the nudal 

Cork Insets.—(V)rk ])i(‘ces ns(‘d on 
friction clutch(‘S to form tlu^ Avorking 
or gr]])ping fac(‘s of the clutch. 

Corliss Engine.--The name ajijdicd to 
steam engines which tun ploy admis¬ 
sion and (^xhaust valves of the (Virliss 
type (see (,'oiiLTSS Valves), (kuier- 
ally there art^ two steam and tA\'o 
exhaust valves to eatdi cylindiT, 
The gri'at^ a.dvantage' of the (^»rliss 
valves over the ordinary slide' valve) 
is that the'Y dei not give' rise tei the 
same amemnt of friction, and the 
sp(‘e*ial gear emple)ye*el tej opeu-ate 
them enables the valves to e)])e'n anel 
(dose smartly. 

Corliss Valves. — Valves of the type 
illustrated btdow. The valve's are* 
gen e ral 1 y 
w o r k (' d 
from a wrist- 
pi ate aetu- 
ate*d by an 
f'eu'entric, 
and their 
CorliHs Vfilvt's. motion is a 

reversible 

rotary one, i.e. they move first 
through the are of a eiredt* and then 
baedv again in order to open and 
close the })orts or passage's. 


Cornish Boiler.—A steam boiler consist¬ 
ing essentially of an outer cylindrical 
shell and an internal cylindrical fur¬ 
nace and flue tube. It derives its 
name from the fact that it was first 
used for supplying steam to the 
])uniping engines used in the Cornish 
mines. It is made in sizes up to 
about 6 ft. 6 in. or 7 ft. diameter 
and 24 ft. long, but its heating sur¬ 
face and lire-grate ar(*a are limited, 
and it is only ust*d for comparatively 
small powers. For larger powt'rs 
the modilie'd form of boiler, in which 
two furnace' and Hue tidies are fitted, 
is list'd, til is bt'ing the Lancashire' 
Boiler. 

Cornish Pumping Engine.—A steam 
engine of the be^am tyjie, largely used 
at one time for ])um))ing puqioses in 
the mint's of (^irnwall. 

Cornish Valve. — Se ‘o J )e ) 1 1 rl - B ea t 
Valve. 

Corrosion.—The A\asting and Ihinning 
of mt'ials by oxidation, or rusting. 
In girdt'i’ and bridge work, etc , it is 
caused by damp in the atmosjihere 
8team boik'rs corrode both t'xternally 
and internally, external corrosion 
bt'ing caused by damp, and inteuiial 
corrosion gt'iierally by acids in the* 
f(‘(‘(l water (see Boiler C^irrosion). 
J<]xternal corrosion of bridge's and 
ge'iK'ral structural work is commonly 
prevented by ])ainting over all the 
surface's ('xposed to the action of the 
atmosphere. 

Corrugated Iron.—Thin sheet iron, 
which, instead of being flat, is forme'd 
into alternate elevations and depres¬ 
sions running paralle*! with one 
another. It is used j^rincipally as a 
covt'ring for roofs. 

Corrugated Tubes. - In Boiler Construe*- 
tion, circular furnace and flue tubes 
which are corrugated with the objee*t 
of increasing their strength and also 
of making them less rigid and there¬ 
fore better able to take up the ex¬ 
pansive move'ineiits set up by the 
heat. They are commonly fitte'd in 
Lancashire and Cornish boilers, as 
they tend to prevent grooving of the 
(' 11(1 ])lati's, which is generally due to 
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expansive movements One objec;- 
tion to thc^ir use in b(JilcT ^ ork is that 
the eoiTUgations art' Jiablo to till up 
with sc^ale if the feed water contains 
much solid matter in solution 
Cotter.—A flat piece of iron or sb^el bar, 
generally ol j-eetangular section, 
ta])ered along 
one edge, and 
used for con- 
iKH'ting two 
rods or otlu‘r 
])i(H;os together in th(‘ direction of their 
i(‘ngths, oiK^ rod end tilting into th(‘ 
othfT, and both ])iee(‘s b(*ing ]m)vidt‘d 
wilh a hol(^ 1.0 suit the cotter. 'Vho 
eotl(*r not only si'ciires th<‘ rods to¬ 
gether, but w ith a suitable* jilaeing of 
the holes provides a ni(‘ans of draw ¬ 
ing them tog(‘tli(‘r slightly, the amount 
of drawing possilile bcung eall(‘d the 
‘ draw ’ of the* ('ott(‘r 
Cottered Joint.--A method of attach¬ 
ment of two rods in tin* direittioii of 
their haigths, by 
means ot a eott(‘r 
as shown. Instead 
of ])roviding a 
so(d\(‘t for one end, 
a sleeve and two 
cotters may Ik* 
used. 

Joitii. Cotton Seed Oil.—Oil 

obtained from tin* 
sec*ds of the cotton ])laut, and some¬ 
times used for lubrication ])ur])oses. 
Coulomb.—The unit of electrical quan¬ 
tity, equivalent to the quantity of 
<‘le(dri('ity which passes through a 
circuit w hen a current of one airqu'rt* 
flows for one second. 
Counter-Balancing.—The addition of a 
W(*ight or weights to a revolving mass, 
such as a pulley or a crank, with tin* 
object of balancing the rc'volving 
mass. (See Balangtno ) 
Counter-Boring.—Preparing small lioles 
for the reception of the heads of round- 
headed or cheese-headed screws, in 
eases where it is not d<*sired to have 
the heads jirojecting above a surface. 
Counter - Clockwise Motion. — Circular 
motion in a dire(*tion o])posite to that 
in w hieh the hands of a clock move. 


Counter-Electromotive Force.—The elec¬ 
tromotive force produced by the 
armature of a ri'volving (‘lectric 
motor, callf‘d eountor-elcctromoti\'e 
force bcc^ausc it is ojiposed to the inaiii 
diiving foi*c(‘, and tends to cut down 
th(5 cuiT(‘nt flowing through the 
armature. 

Counter-Fort.—See J3 u ttress 
Counter-Pressure. —See (Jounter-EijEc’- 
THOMOTivE Forge. 

Counter-Shaft.—In a machini'-dnving 
arrang(‘mt*nt a short length of shaft¬ 
ing in hetw(‘en the main driving shaft 
and the machiiu* (or s(‘t of machines) 
to b(* drive*!!. The countei'-shaft 
gen(‘rally came'S a fast and a loose* 
pulle‘y, anel alse) eirie* or inoie sp(‘(‘el 
e*e)ne*s Thus, for a- single* maehine, 
such as a lathe* eir a drilling machine*, 
the elrive would he* ofl' the main 
pulley em the. elrivmg shaft, on to the*, 
fast eu* leiose* pulk'V ein the* couiiter- 
shatt, and fieim the* spe‘e‘d (one* on 
the- eount(‘r-shatt to the* corre'siiond- 
ing e*e>ne eiii the ma-ehiiK*. 

Counter-Sinking.— Eiilaiging the top eif 
a belle for the* r(*(*(*ptie)u e>f the* h(‘ael 
eif a se‘rew'. 

Couple.—A syste*!!! of forces com prising 
twe) (*qual anel jiaralle*! fore?t*s acting 
in op|)e>site dire*etie>ns e>n a hexly at 
some eJistance* from e*a(*h e)the*r '^Fhe* 
perpendicular distane*e* he‘twee*n the* 
two fe)T*e*e‘S is te*rme*el the ‘ arm ’ ol’ 
the cou])le. The product eif e‘ithe*r 
of the feirex's anel the* ])erj)endicular 
distance* is tcrme*el the* ' meiment ' of 
the ceiuple The general tende*ncy eif 
a ceiuple is to cause rotatiein eif the* 
hexly upem wdiich it acts. In Elec¬ 
trical Engineering the te*rm is af)])lie*el 
te) the two electrodes in a voltaic (;ell. 

Coupled Wheels.—Wheels w^hich are 
ee^innected to- 
geth(*r se) that 
they h a V ei 
exactly the 
same motion. 

Coupling. — Any 
device w'hie*h 
eomieets two 
pieces togethe'r, 
as, for example, a connection for the 


r= 

Gdttct 








DICTIONARY OF ENGINEERING 


two ends of a belt which is to be 
made endless ; or for two lengths of 
shafting which an* to be run togeth(*r 
as one length. 

Coupling Up.—A term ap])licd to denote 
the coniiecting-up of a lengtli of 
steam ])ipes with an engine or a 
boiler, or with another length of 
pipes. Applied in various cases 
where one part or portion has to Im* 
connected up with another. 

Course.—A layer of brickwork one 
brick thick 

Cover.— A term som(‘times used for the 
lap of a slide or a (‘orliss valve. (See 
Lap ) 

Covering.—A layer or coating of 
mat(‘rial placcnl ovt'r an oh)(H‘t, as, 
for example', a coating of non-con¬ 
ducting composition apyilied to tlu' 
external surfaces of a. range of 
steam ])ipes, or a hfiiler, for the 
purpos(‘ of jirevciiting loss of heat 
by radiation. 

Cowburn Safety Valve.—S(‘c Dead- 
Wekuit Haficty Vaj.vp. 

Cowper Hot Blast Stove.—A regenera- 
tiv(5 stove used for heating the air 
passing to a blast furnace, tlie waste 
gases from the furnace b(*ing em- 
j)loyed for heating the air. 

CO 2 Recorder.—An instrument for re¬ 
cording continuously on a chart the 
percentage of COg (carbon dioxide) 
})resent in the wastes gases from a 
furnac't*, such as a boil(*r furnace. 
The pc'rccntage of (JO., is an indica¬ 
tion of the eihcicncy of the combus¬ 
tion. Theoretically, if th(^ combus¬ 
tion were perfect, and no (‘xc^ess air 
were required, the perctuiiage of COg 
present in the wastcj gases would be 
21, but in actual prac*tice a per¬ 
centage of 12 to 14 is all that can 
be expected, since nearly double the 
quantity of air theoretically necessary 
has to be supplied to the furnaces. 
In some cases it is as low as 4 per 
cent. ; this is an evidence that a 
large quantity of air over and above* 
that actually required is being ad¬ 
mitted to the furnaces, and suggests 
that there is a good deal of leakage 
of cold air into the flues, yierhaps 


through the fireman leaving open the 
fire-doors unnecessarily, or through 
the brickwork se'ttiiig being leaky. 

Grab.—Another name for a winch. 

Cradle.—A timber frame jiiaced under a 
ship for the purpose of launching. 
The term is applied to many things, 
csjiecially 


to various 
construc- 
tions on 
wheels. 

Cramp. — A 

device* for 
holding 
pieces to¬ 
gether. (See illustration.) 

Crane.—A luac'hiue* for raising 
loads. I'hejo an* many 



Cramp. 



heavy 
diflerent 
typ(*s, some^ worke'd 
by Jiaiid, some by 
st(‘ani, oth(*rs l)y 
Jiydraulic or elec¬ 
tric ])owcr. 

Crane Ladle.—A lae I le 
for carrying huge 
({iian ti ti (‘s of 
molten metal about 
a foundry, and supported from a 
crane*. 

Crane Post.—The main vertical pillar 
of a (‘lane, conn(*ett‘d at the to]) w it h 
the tie or ties, and at tin* bottom 
wdth the jib. 

Crank.—A form of rotating h'ver con¬ 
sisting of a boss at each (*n(l and a 
conntu^ ting 
web, and 
secured to a 
crankshaft at 
one end and 
to a connect¬ 
ing rod at the 
other. The 
crank and the 
connecting 

rod togiither s('.rve the purpose of 
converting a ri'ciprocating motion, 
such as that of an engine piston, 
into a rotary motion of the crank¬ 
shaft. Cranks are occasionally made 
of disc form, but these serve exactly 
the same purpose as the ordinary 
lever form of crank. 
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Crank Axle. —The crankshaft of a 
locomotive. 

Crank Disc.—S(‘o Crank. 

Cranking. —A term soinctinies used to 
denote th(' turning of an cngin(‘ round, 
prior to starting, by nu‘ans of lev(‘rs 
or cranks. Jn a pi'trol (‘iigine the 
engine must be turiu'd or cranked 
round before th(‘ ex))l(»siv(i charge* can 
be fired and the eugine set running. 
Many steam engines must also lx* 
cranked round in 07(l<'r to get tlu*!*! 
off th(! d( {id centres prior to starting. 
(See Barrjn({ Enihne.) 

Crank Pin ~ -A ]nn or sliort round sliaft 
se(*iir(‘d to or forming ])art of a crardv, 
and to which the end of the conneei- 
ing rod is s(‘cured. 

Crank Pin Circle. —Thii circle d(*scTibc‘d 
by the centre of a crank pin. Its 
dianu'tcr is twice thi^ length of the 
crank, as m(‘{isur(‘(l from the c'cntrc* 
of the crank pin to tliat of the ciank- 
shaft, and in the case of an ('ngiiie 
is equal to the stroke* of the ]nstoii. 

Crankshaft.—TIu* sludt to wdiich one or 
more cranks are forged or s(*curcd, and 
which,in the 
^ case of an en¬ 

gine, gener¬ 
ally cariK's 
tlieflywhee*], 
from which 
the ijow'er 
required for 
driving machinery may bo eon- 
V(iniently taken by mc*ans of belts, 
ropes, etc. 

Crank ‘ Throw.' —The distance bi‘tween 
the centre of the crank ])in and the* 
centre of the eraiiksliaft. "Tin* movi*- 
ment of the piston of an engine is 
equal to twice the crank ‘ throw.’ 

Crank Web.—See Crank. The part 
which connects the two bosses of 
a crank. 

Crater. —A term applied to the cavitv 
or dish-shaj)ed hole which forms in 
the end of the positive carbon of an 
arc lamp. 

Creasing Tool. —A tool used for bending 
thin plating round wires with the 
objecit of forming headings, etc. The 
tool is eommoaly of an inverted T 
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sha])e, th(* flange or cross-piece of the 
T having a groove or grooves formed 
into it. By the aid of wires placed 
in these grooves thin plating can be 
bent to small radii. 

Creeping of Belt.- -A term used in con¬ 
nection with driving belts to denote 
a peeulifir action which takes ])lace 
as a result of the difference in the 
tensions on the tight and the slack 
sides of the belt. Since one sid(^ is 
tighter than the other, a greati*r 
length of belt is d(*liver(‘d from the 
driving pull(*y than jiasses on to th(* 
loose and in eonseipu'nee a 

kind of slip tak(*s ])l;u*e, w lm h ge‘ner- 
ally results in a loss of ])ow'er of about 
2 to 3 JXT cent. 

Creosoting. —A ])r()( (‘ss a])pli('d to wood 
with the object of preserving it 
against damp, the w'ood being first 
fr(*(*d of all moisture and th(*n 
impn'gnated with en'osote, under 
Xiressuri*. 

Crimson Lake. — A colour sonietinu's 
ap])lied by draughtsmen to di’awings 
W'ith the obj(‘et of showing uj) c(*rtain 
parts of the drawing red. Thus, 
c‘rituson lake* is usi*d to represent 
brick, and a mixture of this colour 
and Prussian blue, steel. Co^iper is 
repnisented by crimson lake mixed 
with a little gamboge. 

Crippling. —See Buckling. 

Critical Speed.—In shafts which revolve 
at high sptH‘(l—turbine shafts, for 
exanij)l(*—the spe(*d of revolution at 
w Inch the shaft st*ttles down to steady 
running, i.e. that speed at which 
^whirling’ ceases (st*o Wifirling) 

In a de Laval turbine the critical 
speed is Ix'tween one-eighth and one- 
sixth of the normal spi'cd of running. 

Critical Temperature. —That tempera- ^ 
ture above wliich a substance, no 
matter to what pressure it is sub¬ 
jected, can only exist in the gaseous 
state. 

Crocodile Shears. —^Another name for 
‘ AUigator Shears.’ 

Crocodile Squeezer. —^Another name for 
‘ Alligator Squeezer.’ 

Cropping. —Removing the rough (*nds of 
bars and rails by sawing and shearing 
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Cross.—name somotimrs applied to a 
four-way pi[)('. 

Cross-Breaking. — Another term for 
bending ; the br(;aking of a bar or a 
beam in a eross-wiKO <lir<*etion. 

Cross Current.—Whtni alternating cur¬ 
rent dynamos are worked in parallc'l, 
cliflFerenees in th(‘ voltages in the 
different machines give rise to a 
current whicih flows between tin* 
armatures. Such a current is termed 
a cross current. 

Cross-Cut Chisel.—A chisel for metal 
Avork, the cutting edge of which 

_is much 

t u . . . ^ n a r r o a\' r 

tlian that of 
the ordinary 
b('ing generally 
' more. 

—A govi'iTior in 


Cross-Cut Cliisol. 

chisel, the Avidth 
about I in. or a lift!( 

Crossed-Arm Governor, 
which the upper 
links or arms con¬ 
nected Avith tli(^ 
revohdng Avc'ights 
cross on(‘ another 
n(‘ar fheir u[)])er 
(‘xtr(‘mities Nneh 
a governor is mor(‘ 
,s(‘n si five than th 
ordinary type <>f 
governor. 

Crossed Belt.^—A 
driving lx* It so 
arrangc'd that the 



(’tossed-Ann 
< {oveniof 
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two li*ngths betAveen tlu* jiullcys (;ross 
each other. The object of crossing 
a belt is to 
make the 
driven pulley 
run in the 
opposite di¬ 
rect ti on to the 
driving pul¬ 
ley, instead of in the same dirt‘oti(>n,as 
in the ease of an uncrossed or o])(‘nb(‘lt. 

Cross Grain.—'^Fhe grain in timber which 
runs transversely to the ordinary 
grain 

Crosshead. - That part of an engine 
which connects the piston rod Avath 
the connecting rod, and which en¬ 
sures that the ])iston rod will move 
in a truly axial direction. In an 
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internal combustion engine the con¬ 
necting 
rod is 
usually 
coniK'c- 
ted d i- 
r(‘ctly to 
the ])is- 
ton, so 
that no crosshcad is pro\dd(‘d. 

Cross Section.—The view of a jiart such 
as would bo obtaimal by cutting 
through the part at right angles to 
the longitudinal axis of the part-. 
Thus, a (‘ross sedition of a round shaft 
is a circ le. 

Cross Slide.—In a planing machine for 
metals, a horizontal slides along which 
the tool box is made to move. 

Cross-Traverse Motion.—The mot i c )n 
of the slirl(‘ rc'st of a lathe in a direc¬ 
tion j)('T7)endieular to that akmg the 
lathe bed. 

Cross Tubes.—Tubes, eitlicT parallel or 
eonmal, fittc*d to th(‘- firt‘boxt‘S of 
A'crtieal boilcTs, and sometimes in the 
flue tub(‘s of Jjaneashir(‘ .uid (brnish 
boilers, their object bcung to improve 
the circailation and incriaise the 
cflicimiey of thc' boiler. Tliey seem 
now to ix^ going out of vogiu', as the 
ad\aintagt‘S Avhich rc'sult from th(‘ir 
use do not eomyieiisate for the extra 
cost, and for the greatc'r trouble re- 
(juired in connec tion A\ith cic'aning 
and inspc'ction o])(*rations. 

Cross Tube Boiler.—A vertical boiler 
litted with cross tubes. 

Crow-Bar.—An iron bar, shaped at one 
end, and used for prising up heavy 
objects. 

Crowning of . . 

Pulleys.— 

Turning tlie 
rims of belt 
convex shajie 
so doing the 


Ci’ow-Bar. 


pulk\ys to a slightly 
instevad of flat. By 
bc'lt is not so liable 
to work off the pulley as it is when 
the rims are tiinuxl straight or flat. 

Crown Plates.—The ujiper platf‘s of the 
firebox or of the barrel of a loco- 
motive-type^ boiler, or the top of the 
firebox or the shell of a vertical 
boiler. The upper parts of the fur- 
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nacc and flue tub(\s of Lanc;ashire and 
Cornish boilers are commonly re¬ 
ferred to as ih(' furnae(‘ crown plates, 
and the upper parts of the shell as 
the shell crown platos 

Crown Wheels .—A term sometimes 
ajiplied to bevel wheels on vertu^al 
shafts when th(‘ tei'th are ujipermost. 

Crucible Cast Steel.—"Fhe homo^ycmeous 
st(‘el obtained by bniaking uj) sht^ar 
steel and nu'lting the broken piet-es in 
erueibles. The molten metal is tinally 
east into ingots For large ingots, bar 
iron or puddled st(‘el is used insk‘ad 
of shear st(‘(‘l, chareoal or ferro-man- 
gatK'so being employed to carburise' 
the metal. 

Crucibles.— Cup-shajit'd fire-clay or 

plumbago ve'ssels, in A\hieh steel, 
brass, and other nu'tals an' melk'd. 

Crude Oils.—Oils in the eriidc' state, 
i e, tlu)se which have not. yc't been 
subj(*eted to re'lining and purifying 
]iroeosses. 

Crushing Strength.—Se'c (kiMJ’RBssivE 
Strbn(jtji 

Culvert,—A ehaiinel or a wakTway 
under a road, a (;aual, etc., eon- 



Ciilvort. 


st ruci(*d of masonry, 
iron ])i|)ing, (‘te 
Cumulative Compound 
Motors, — Eh'etric 
motors ill which a 
s(‘ri('S coil is t'm- 
ployed, which acts 
magnetically with 
the shunt winding. 


strengthening th(' magnetic ticld when 


the machint's eommtaiee to run, and so 


producing a ]}ow('rful starting tonpic. 
Cup Chuck.—S('e Bell Chttck 
Cup Head.— The head of a bolt or rivet 
shaped soinewhat similar to a cup, 
i (‘ of ap- 
p r o X i- 
ni a t e 1 y 
}i e m i s- 
])h erical 
form. 



Cup Leather. 

—A leather 
Cup Leather. ^ ^ ^ the 

section of 



which is of U form. It is employed 


as a packing for the plungers of 
hydraulic machines. 

Cupola.—A form of miniature blast 
furnace employed for melting up pig 
iron for use in the foundry. The iron 
from the eujiola may be elassi'd as 
(^ast iron, that from the blast furna(*e 
Ix'iiig classed as ])ig iron. Both are 
commonly regarded as cast iron, but 
the metal from the cupola is a purer 
form of east iron than pig iron. 

Curb Eing.—A circular rack ust'd on 
(*ranes for the ]iurpos(‘ of enabling 
the c;rane to be turni'd round through 
the medium of suitable gi'armg. 

Current.—The term applied to the flow 
of eleetrieity along a eonduetor. 

Current Strength.—The strength of an 
electric (airrent is nu'asun'd in ain- 
pi'H's, and is determined by divirliiig 
the eledromot 1 v('. force or the voltage 
by the ri'sistaneo in ohms. 

Current Transformation.—Any eliange 
in the natun^ of an (li'cti’ic current, 
as. for (‘\aniple, a change from an 
alt(‘rnating to a eontinuous eiirri'iit, 
or an alk'ration in voltage elTeek'd 
by iiH'ans of a transformer, (‘te. 

Curtis Steam Turbine.—A vertical ty])e 
of sk'ain tuibinc, ma.de in sizes 
ea])al)lo of devi'loping from 15 to 
5000 hor.s(‘-|)ovv(‘r, and wc'ighing only 
about one-eighth the w'eiglit of a 
iveiproeating or jiiston engine of thi' 
same ])ow('r. 

Curvature.—A k'rm us(xl by structural 
cngiTK't'rs to denot(' the amount of the 
curving or bt'nding wdneh a beam or 
a strut iindergcK's as a result of the 
loads imjx)secl upon it. The curva¬ 
ture is measun'd by dividing the 
radius of tlu' curve at thi^ iK'utral 
surface of th(' beam into unity, i.e. it 
is equal to the recijiroeal of the radius. 

Cushioning. — In a sk'am engine * 
cylinder thc^ (*xhaust valves is gener¬ 
ally arranged to (‘lose befon? the 
end of the exhaust strok(', the 
object b(nng to imprison some of the 
steam, so that this will act as a 
cushion to bring the moving parts 
gradually to rest, and so prevent 
knocking and undue wear and tear. 
This is known as ‘ cushioning.’ 
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Cut-Off. —Th(‘ closing of the stt‘am 
admission to an ('iignu' ciylindcr. 
For reasons of ('conomy sD'ani is 
rarely admitted through the full 
stroke of the piston, but is eiit off at 
some fraction of the stroke', geiK'rally 
about half, but in soint' eases earlier 
and in otlu'rs later A latc' cut-off 
nu'aiis uiieeonomieal working, since 
th( ('xpansiv(' properties of th(‘ stt'am 
are not utilised to tlu' full advantage. 
On the other hand, too ('arly a cut-off 
may result in muc*h cylinder (ron- 
(h'lisation and tlu^ jiressun' falling 
b('low th(' back pressure', so that a 
negative loop is fornu'd on the 
indiiiator diagram. 

Cut-Out. —See Oikciht Breaker. 

Cutter. -Any cutting f-ool worked 
nu'clianically 

Cutting. — in Oivil Frignu'cring, any 
depH'ssion fornu'd in th(‘ ground by 
cutting away llu' (‘ai'th ; a railw^ay 
cutting, for ('xample 

In Machine Tool Work, llu' rc'inoval 
of metal by the eutting tool 

Cutting Angle. -The angle imuk' by the 
cutting fac(' of a tool w ith tlu' surface 
of th(‘ work b(‘ing <*ut 

Cyanides. — (imipoiinds formed in the 
blast furnace by th(' combination of 
alkaline' salts with carhon and nitro- 
g(‘n. Th('y are' be'lu'ved to play an 
impeirtant ])art in ceimple'ting the* 
rcduedion eif the* ireai eixiele's. 

Cyanide Solution. —A sedutiem much 
iise'd in elce*trej])lating. 

Cycle. — A s(*rics of ojicratums or cve'iits 
which is re'])eatrel in the same* e)rdeT 
again anel again. Thus the* ‘ feiur- 
stroke ’ or ‘ ()tte>" eyele, on which 
most int(*rnal eombustieui (*ngines 
work, eonijirises (1) the aelmission of 
the expleisive charge, (2) eeunjm'ssion 
of the e'harge*, (3) exjileision of the' 
charge' anel ex])aiision of the gase's, 
anel (4) the* removal eif the burnt 
gase's; and these* ope'rations are 
reyieated again and again. (See 
‘ Otto ’ (Acle.) 

Cycle Car. —A light four-whoe*led autei- 
mobile, in the*, constructiem of which 
moteir cyede parts are employe'd. 

Cyclic Irregularity. — The irregularity of 
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angular velocity in a jirinie mover, 
e;aiis('d by the vai-jable turning 
moment. 

Cycloid. —The* curve* ele'seribed by any 
pe)irit on a e'irerle* or whe'e*l run uhich 
me)ve's along a plane surface The* 
curve has an important application m 
the eh'sign of wheed le'e'th. 

Cycloidal Teeth. —Whe'cl teeth dcsignc'el 
to the cycle)idal form, as elist inguishe'd 
from those designed to the mvolutei 
form 

Cyclometer. —An instrument re'ceadmg 
the re'volutiems of a whe'cl, or the*, 
distance travelle'd by a ivhcel. 

Cylinder. —An object eif tbe^ same enreu- 
lar cre)ss se'e*tion at all parts of its 
le'ngth. It may be solid or hollows 
There* are many a])]>lie*atie)ns e)f i he cy- 
linel(*r, both in the sohel and tlie> hollow 
form, in pracii(;('. Thus, shafts, pins, 
spinelk's, etc., are cemimonly solid e'y- 
lineh'rs, whilst engine e'ylinele'rs, tubes, 
boiler shells, cte* , are holleiwe'ylitKlc'rs. 

Cylinder Bit. —A trxd use'd for boring 
ele‘(*p heile's accurate*ly in timber anel 
me'tal, the^ cutting face* be'iiig of semi- 
e'irenlar form. 

Cylinder Condensation. -The* cemdemsa- 
lion of st(‘am in an engine' eylmelor. 
(S(*e Initial (’onDENSAT ioN ) 

Cylinder Covers. Tlio ele'tae'hable e'nds 
eif e'ligino cyhnelers, so made tei allow 
of the cylindt'r be'ing hore'd, the ])iston 
intrexhu'e'el anel withdrawn, and sei 
ein. Tn se)ine eases the cylinder has 
two such e'ove'i's, but in othe'i-s theue 
is only one*, the othe*r end of the 
eyhnder be'ing cast solid with the 
main casting 

Cylinder Escape Valve.—Sen* Kse APE 
Valve 

Cylinder Lubrication. —The lubricatie)n 
of engine 
cylinelers 
and pist¬ 
ons, W'hieih 
is effecte*-d 
in differ- 
e*nt w ays. 

Cylinders of Cylinder. 

Engines. 

—The e'ylindrie'al vessels in w hich the 
working fluid does its work on the 
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pistons. They are generally made 
of good close-grained east iron, and 
are provided with either one or 
two cylinder covers, dc'sigii in- 
cTuding the valve clu\st, steoan and 
exhaust ports, etc. 

Steam engine's are made with oni', 
two, thro(% four, and sometimes live 
separate cylinders. (S<‘e Compoond 
Knoine, Triple Expansion Engine, 
Quadruple Expansion ICngtne ) 
Cylindrical Gauges.—Gauges or tem- 


])lates used by tiirniu’s for gauging 
the diameter of a piece, of turned 
work, or the diameter of a bored hole. 
They consist of what are known in 
tho shops as the ' ho ’ and the ‘ she ’ 
(or the " male ’ and th(‘ ‘ fi'inale ') 
gauge or tem]ilate, the * lu* ’ being a 
carofiilly turned eylindrieal ])iee(‘ of 
the exact diameter, and the ‘ she ’ a. 
collar, wdiich is liori'd inti'rnally so 
that the ‘ he ’ portion will just tit 
inside it. 


D 


Damped Galvanometer.—A galvano- 
inctc'r in vvhic*h tlu^ needle is pre- 
\(‘nt('d from vibrating alt(*r being 
mov(‘d by the passage of the (deetrie, 
current. 

Damped Vibrations.—Vibrations whic h, 
when tho force wdiich has s(‘t them 
up ceases to acit, almost immediately 
(lie d()\Mi. 

Damper.—(reiu'rally, a rectangular iron 
or steel jilate us(‘d for opening and 
closing a [lassage in a Hue through 
which till' products of combustion 
from a boilcT or other furnaco ])ass. 

Damping. A t(*rm used in connc(;tion 
with boiler liring to denote the 
operation of tlirowing damp ashes 
on the, Hres to piovi'iit them from 
burning too briskly during a nu'al- 
time, or any time w^hcai litth* or 
no steam is reipiired. TIk^ term is 
also used to denote the stopping 
of the vibrations of a vibrating 
body. 

Damping Down.—The dami>ing the 
fires of a steam boiler, (Sch^ Damp¬ 
ing ) 

Damping Magnet.—A niagiiei used for 
sto])])ing the vibratory motion of 
another magnet. 

Dam Plate.—A east iron ]ilate‘ in a 
blast furnace whicih sujiports the 
dam stone. 

Dam Stone.—A suitably-shaped stone 
in a blast furnace, through which the 
molten metal is made to flow from 
the furnace, the liquid slag flowing 
over the stone. 
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Daniell Cell.—A voltaic 
eoppf'r and zinc an*. 


c(‘ll in which 
us(‘(l as the 



Danieil (!(‘ll. 


metals, and sul- 
])]iato of co]q)er 
as a depolariser. 

Dash Board.—A 
board jilaced in 
front of tlui driv(‘r 
on a motor vidnclc, 
and used for at¬ 
taching therc'to tho 
various meters and 
instruments usc'd 
in coniH'ction with 
the vehicle. 

Dash Piston.—The ])iston in a dash 
])ot. (S(*c J)ash Pot ) 

Dash Plate —A largi' ]date titled in 
marine boih'rs to jirevent the water 
from running off thr tops of the eom- 
biistioii chamb(‘rs wiien the vessci 
rolls or pitches, and so safeguard 
th(i ]dates against 
oviTheating. 

Dash Pot.—A small! 

(•yliiidi'r fitted with 
a |)istun, and used 
in ooniK'etiori W'ith 
(uigine governors to 
prevent ‘hunt¬ 
ing ’; and gimer- 
ally for damping a 
movement to pre- 
v(*nt shock. 

Datum Level,— 

A level from whieli dimensions 
taken. 

Davits,—A pair of supports arranged 


JJ)asli Pot. 


are 
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at the side of a ship, and ])rovidt‘cl 
with hoisting ta(‘kle for raising or 
lowering a boat, etc. 

Day Load. —The load on a machine 
during the day-time, as (listingiiish(‘d 
from the night load. The term is 
ap]^li('d mostly in connection with 
generating machinery at central 
electric stations. 

Day Work. —Work performed by a 
workman and paid for by the hour, 
instead of by the amount of work 
actually com])leted, as in ])iece work. 

D Bit. —Another nanu' for a cylinder bit. 

D.C. —Abbr(‘Adation for direct (or con¬ 
tinuous) electric current 

D Cramp. —A cramp, the outline of 
which resembles the l(‘tt('r L). 

Dead Beat. —A tcTm used in connection 
witli vibrating jiointcrs or nec'dles, 
such as a galvanomc'tiT needl(% to 
exj)ri*ss the fact that the needle 
comes rapidly to rest when tht^ cause 
of the viliration is removed. 

Dead Centre. —A tc'rm used in connec¬ 
tion with ('ugines to denote that 
])ositi()n of th(‘ engine in which the 
laston rod, connecting rod, and crank, 
or, in the case of most internal com¬ 
bustion engines, the conn(‘ctirig rod 
and the crank, an*, e.xactly in line with 
one* anothc*!*. There are two such 
jiositioiis each rc'volution of the 
engine. 

Dead Eye. —A solid shaft-bearing, i.e. 
one wdiich has no loose* caj) and no 
brasses. 

Dead Head. —A t(*rm sometimt*s aji- 
f)li(*d to the loose headsto(;k of a 
lathe. 

Dead Hole. —A hole which goes only 
part way through. 

Dead Level. —Exactly kwel. 

Dead Load. —^A steady load on a struc¬ 
ture or machine, i.e. one whose 
magnitude never varii's, as, for 
exam])le, the roadw^ay over a bridge, 
or the weight of a door on the sup¬ 
porting columns and b(*ams. 

Dead Melting. —The lu*ating of molten 
steel sufficiently to prevent it from 
pouring fiery and throwing off sparks. 
(S('o Dead Metal.) 

Dead Metal. —term applied to steel 
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which has been heatt'd too long in 
the furnace so that when it is 2 )oured, 
it runs, as it w^erc, without life. When 
insufficiently heatiHl, the metal teems 
liery, throwing off brilliant sparks. 

Dead Plate. —A solid iron jilate jilaced 
at the front jiortion of the fin*- 
grate of a sti‘am boiler, which serves 
the purpose of 2 )artially coking th(* 
coal. Since it has no air ^^assages, 
such as exist in the lire-grate itself, 
it safeguards the iire-<loor and the 
front end phiiv of the boiler to sonu* 
extent against the burning which 
would otlu'rwise be liable to result 
from the int(uis(3 heat. As a furtlu'r 
jirecaution, a baffle })late is also fre¬ 
quently fitt(*d against the fire-door. 

Dead Point. —See Dead Oentre. 

Dead-Smooth File.—The smoothest or 
finest file made, i.e. one wdiich re¬ 
move's only the slightest possible 
amount of metal wdu'n in ofX'ration. 

Dead Spindle.—A t(‘rni sometimes ap- 
pli(‘d to th(‘ s[)uull(' of the loose* hcad- 
stoe-k e)f a lathe*, the) sj>indle or 
maudre*! of the*- fast lieaelstoc'k bediig 
termeel the* ‘ live ’ sjiindk*. since it 
elrivcs the \ve)rk to be turne*d. 

Dead True - -Exaedly true*. 

Dead Water.—A term ajijilie'el to that 
])ortion of the) water in largo cylin- 
drieud beiilers wliiedi de)e*s not circu¬ 
late rapidly like the 
othe'r 2 >ortions, and 
which oonsequenf-ly 
remains ee)in])ara- 
tively e*e)ld long afte*!* 
the hre'S have be*e*n 
lit; fe)r ('xam]ile, the) 
wate'r bedow the) fur¬ 
nace and flue tube's 
in Lane*ashire* and 
Cornish beiih'rs 

Dead - Weight Safety 
Valve.—A be>ile'i* l^cad-Woiglil 
safety valve which ^ 

is loadcel entirely by a number of cast 
iron weights acting directly down on 
the valve, in contradisthu'tiem to one 
w-hieffi is loaded by aspring, ora we*ight 
ae'ting near the end of a lever. (Gener¬ 
ally, dead-weight valves are regarded 
as the most reliable of all safety valves. 
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Dead Wheel.—The wheel jn an e])ieyelie 
gear around which the other wheels 
revolve. 

Deals. -Sawn pieces of timbcT, from 
t) in, to 11 in wide and 3 in thick. 

Deca. —A prefix signifying t(‘n times. 
Thus, a decametre means ti'ii metrics, 
and is equivalent to 303*7 in. 

Decarburise. -'Po di'privo of carbon. 
Thus, in ste(‘l-making, tfie ])ig iron 
from which the st('cl is made is de- 
carburis(‘d, so that it is converted 
into inoltim wrongiit iron, aft(‘r 
whi(;h (iarbon is again added in the 
quantity necessary to make st(‘el of 
the d(*sired quality. 

Decay in Timber.—S<u‘ Diiv Hot and 
Wet Hot. 

Deci.—A ])refix signifying on(‘-t(‘nth. 

Decimal Pitch. --PIk^ ])itch of a screw 
measured on tin* mc'tric; system, i e. in 
millimetre's. 

Deflection of a Beam.—'PI k' (h'formatiun 
of a Ix'ain winch results from the* leiad 
or lexiels ae.ting upon the'- lieam It is 
ge'TK'rally me'a-sure'ei as the' vertical 
distanc*(i threingh which the ])artsnb- 
ji'cte'el teithc gri'ate'st licneliiig mome'iit 
m()>'('s, will'll the load or loads an' 
apjilicel 

Deflector.—Any dtndcc which se'rvt's to 
change th(' din'ction of flow of a 
volume of ga-s or liipad. 

Deformation.—An alb‘ration of form or 
shaiJO, as, for exaiiqile, the bending 
of a beam jiroeluei'd 
by the' application 
of a loael to tlii' 
be'am 

De Laval Steam Tur¬ 
bine. A turbine of 



De Laval Btoam 
Turbi no 


the impulse type', 
consisting of a 
single' turbine whi'i'l 
mounted on a 
flexible sjiindle 
The rim of the 
whee'l is provided 
with vanes, and ste'am is projected 
through specially shaped nozzles at 
a velocity of between 3000 and 
4000 ft. per second on to the vanes. 
T'he^ wheel is thus made to revolve 
at an extremely high speed, between 
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10,000 anel 30,000 revolutions per 
minute, depending on the size of 
tlui machine'. Th e turbine' i s generally 
made in sizes e*.apable of developing 
from 5 to 300 horse-power. Jt is 
int('resting to note that the size^ of 
th(i turbine' shaft, e'ven in the largest 
machines, is eiiily 1in eliame'ter. 

Delivery. -In a puni]), the efllux e)f 
water freim the jiunip. The in-fleiw 
of th(‘- wate'i* is teirmed the' ‘ suc'tion.^ 

Delta Metal. — Phe^ name^ given to 
se've'ral copper, zme, ami bronze 
c-oinpounds maele^ by the I!)elta Metal 
(k) , the' metal possessing the^ pro- 
])C'rtie‘s e)f stre'iigth anel malle'ahility in 
a high ek'gree, and having the 
aelelitional valuable jireiporty eif being 
able^ to resist correisive' action 

Demagnetisation.—The' n'moval of the 
magm'tism from a magne'tie*- hoely 

Demy Drawing Paper. —Drawing papi'i* 
made' in slu'cts nic'asuring about 20 in. 
long and 15 in. AMcle* This is the 
sinalle'st size' in common use' 

De Naeger Boiler.—A type* of vvatc'r- 
tubi' boili'r, similar to the* Babeeiek & 
Wil(‘ox boil ('I*. 

Density.—'Plus te'rm is nsc'd by ele'c- 
trie-al engiiK'e'rs to me'an the* epiantity 
of el(M*trieily i\hich tlenvs through 
unit e*i*e)ss-seeti()nal a-re'a eif a e-eiii- 
elue*tor. Cre'ne'ially, the elensd-y e>f a 
substane'e* is a me'a-sure of the* ejuaiitity 
of matter in unit vediime of the*- sub¬ 
stance, e>r the ratio of mass tei 
volume'. 

Depolarise.—'i\) re'ine'ely thei negative 
plate* eif a veiltaic; ee'll whiedi has 
bt‘(;om(' polarised. (Se^c* HeiLAKisA- 
TieuN ) 'Po doiirive a magnetic* body 
of ])olarity. 

Depolariser. A che*mie*al \\hie*h will rev 
move the liyelrogen from the eojqie^* 
])late of a voltaic cell. (8e'e Polakisa- 
TION ) 

Deposit. —The solid matter which settles 
on the jilates of a stc'am boiler as 
evaporation jiroeeeds, or which ac¬ 
cumulates in the water passages of 
water-e!Ooled gas and oil engines. 

Depreciation. —The reduction in the 
value of machinery which occurs as 
time goes on. It is usually between 
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5 and 10 per cent. p('r annum, de¬ 
pending on the class of machinery. 
Depth Gauge.—A gaug(‘ used for 
measuring the depth of dead holes in 
timber and mental. 

Derrick.—A crane so d(*sign(»d that the 
jib can be raised and lowered as 
desired, and 
the radius of 
action thus 
varied 
Derricking. 

The raising 
and lowering 
of the jib of 
Doj-nfk a d(‘rriek 

Design. -- - The 
general form and arrangimumt of a 
machine, or structure, or of Kom(‘ 
detail of the machines or structure. 

Destructive Distillation.—Si‘e Distilla¬ 
tion (DESTKUC'nVE). 

Destructor.—An apiiaratus for di'st-roy- 
iiig r('fuse, the heat generated in th(‘ 
furnace being utilisc'd for g(‘nerating 
steam in on(‘ or mon* lioihu’s. 

Detachable Wheels.—Tyrc' uh(M‘ls on 
automobih's Vihich are so d(‘Mgned 
that they can b(‘ readil\ r(‘mov(‘d and 
rc'placed by similar wheels 

Detail.—A minor jiart of a machine or 
strueture 

Detector. - In electrical work, any d('- 
viee whi{‘h si'rves to detect the 
existence of eleetrieity. 

Detent.—Any device which locks or 
unlocks a movement, such as a jiavvl 
or a ratclii't. 

Development.—In tiu-plat(‘ work and 
boiler work, wh(‘re e(U'tain eonstriK*- 
tioiis ar(' nvpiired, the ])lates required 
to make these jjarts havc^ to he si't 
out eorn'ctly on th(' Hat before they 
are bent or otherwnsi' shajXHl to th(‘ 
form re(]uir(‘d. The correct shape in 
the flat is spokim of as a develo])m(‘nt. 
Thus, the d(*velopment of a cone is a 
s(‘ctor of a circle, the radius of the 
sector being equal to the slant 
height of the cone, and the length of 
the arc of the sector to tlie circum¬ 
ference of the base of the cone. 

Devil.—A franu‘-work vessel filled 
with burning charcoal and used in 


the foundry for drying green sand 
moulds. 

Diagonals.—The struts and ties in a 
braced girdei'. 

Diagonal Scale.- A drawing scale so 
marked out that dimensions (’orrect 
to one-hundredth of an inch can be 
obtained from it 

Diagonal Stays.—Stay bolts used for 
str(‘iigth('ning th(‘ (uid plati'S of steam 
boik'rs, and so called b(H*ausc they 
arc conneete'd at one end to the end 
plates and at the other to th(' sluil, 
thiLS running luelined instead of 
longitudinally, as in the ease of the 
longitudinal stays which run from 
on<‘ end plate to the other. 

Diagram.—Any oiitliiu', skidch, or 
liguriL Th(‘ term diagram i.'< ofUm 
used to mean an indicator dia¬ 
gram . 

Diagram Factor.—A factor or fraction 
used in i^onricction w ith engine calcu¬ 
lations, uiirl representing the ratio of 
the actucil mean pressure in the 
engine cylinder, as ol4ained from 
actual indicator diagrams, to the 
tluMirctical mean pr(\ssiir(‘, i.c. the 
pressure which would ri'siilt if there 
\\(‘ro no losses or imperfi‘etions. Its 
value d(‘p(‘]i(ls on the typo of th(' 
engiiK', and may be as low as •(>.'"), or 
as high as d) 

Diagram of Work done.- A diagram 
whose area rejiresi'iits tli(‘ work done 
in a given o])eration ; as, for examjik', 
in stretching a bar, or ])rop(‘lling a 
pi.ston. In a steam engine, for 
exarnpk', the steam doi's work in 
driving tli(‘ ])iston forward, and if the 
firessures at ditTer(‘nt iioints of the 
stroke Ik* ])lotti‘(l as ordinates, the 
volumes sw('])t out by the piston 
being s('t off as aliseissat*, tlie 
diagram obtaiii(*d by joining up 
the iilotted ])oints is a diagram of 
the work dom* in one stroke of 
the ])iston 

Dial Gauge.- Any gauge where the 
indications are recorded by means of 
a pointer on a dial : a pressure gauge, 
for example. 

Diamagnetic Body.—A body which, 
when under magnetic influence, and 
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freely suspended, sets itself pointing 
east and west 

Diameter.—l^he distance ac ross a c*ircl<' 
or circular object as rn^^asiircd by a. 
line which passc's thiough the* centre 
of the circle'. 

Diametral Pitch.— I’Ih' ])itch of a 
toothc^d whec‘l as mc'asiircd l)y divid¬ 
ing th(3 number of teeth by the 
diameter of the ])itch ciirele. 

Diamond Point.-- A spc'cial form of 
end for a cold chisi'l It is of H<|uare 
section, and slightly bcvelM. Used 
for nicking, etc.*. 

Diaphragm.—A thin j^artitioii or mem¬ 
brane. The action of cc'rtain types 
of pi’cssuro gaugfi dc'jK'iids on tlu' 
movc'mc'iits of a diaphragm, and thc'rc 
are many othc'r iisf‘s for diafihragms 
in cngincc'Hng jiraeticc'. 

Die.—CJenerally, a s[)eeially shapc'd 
mental block or filate for ]>roducing 
impressions on objc'cts, or for stamp¬ 
ing out pieces of a r(‘<|iured ])attem 

Die Forging.—A forging which is 

stamped out by means of a dic'. 

Die Nut. -A scjuaie nut of hardened 
steel, provided with screw thread 
cutting edges, and 

-used for running 

/ xl' l\ screw thn“ads 

/11 w Inch hav(‘ bcHiorne 

/ V y hurrc'd or othcr- 

j / vvisci damaged. 

(/ Dielectrical Sub- 

' -- stance.—A sub- 

DioNut stanc'o which is in- 

eapal>lt3 of coiidiu't- 
ing electricity freely. An insulator. 

Dies (and Stock).—Sjx'eial dic's con- 

% tallied in a 

^ ^ _ d o u b 1 e- 

('iidi'd lever 

I )i('S (and Stock). *'^tock, 

and used 

for forming screw threads on studs 
and bolts, etc. 

Diesel Engine.—An internal combustion 
engine in which the cycle of ojiera- 
tions is as follows :—During the first 
stroke, air is drawn into the cylinder 
The next stroke the air is compressed 
to a very high pressun', commonly 
about 500 lbs. per square inch, the 


result being that a high tem])erature 
is devel opt'd in t he cylinder. At the 
ht'ginning of the 
third stroke, the I 

fut'l, which maybe 
I )t ‘ trol (' 11 m, j >a ra hi n, /T 

tar, or other sub- ill I 11 

stance, is blown / 
into the cylindt'r '"oWPl 

by compresst'd air, J /l^KO 

through a piilvcr- Jj J"f(" K 
ising valvt', so tliaL J T® 

it is broken ii]) into ^ 
very fint' spray, DioHcH^aigmc 

w bieh IS ignited 
owing to tlu' liigb temperature pro¬ 
duced during tilt' compression stroke. 
'Phe prt'ssurt' now^ risi's to about 
SOO lbs. piT squar(‘ ineli, and this 
jiressure is main taint'd whilst the 
fuel is bt'ing injected, vi/. for about 
one-tt'iith of tht' strokt', altt'r w hieh 
tht' piston is propelled forwartl by 
the exjiansivt' action of the working 
fluid. Duung the fourth strokt' tht* 
burnt gast's art' t*x])t'llt‘d from tlit' 
e\lind('r. It is to be obst'rvt'd that 
no special ignition tlt'viee is re- 
t|uirt‘d, and tliat tbo t'ugine is 
an intt'rnal eoinbustit)n ('iigint' 
ratlier than an t'xqilosion engine. 
Thti etimprt'sst'd air for blowing in 
tht' fiu‘1 is obtaint'd from an air 
eomprt‘ssor w'orked from tbo engine 
eranksliaft 

Difference Gauge.—A eylintlrical gaugt^ 
in wdiieli tbt'rc art' two malt^ gauges ; 
one of tlu'se being a tight fit in the 
female gaugt', and the other an easy 
fit. 

Difference of Potential.—The difft'renet^ 
of eleetneal pn'ssure wdiich results 
in a flow of t'lt'ctrie current. Thus, 
when a body is ])ositively charged 
with elt'ctrieity, it is at a higher 
potential than is the t'arth, and if 
the body be eonnt'ctt'tl by a con- 
duettir with tht* earth, a current 
W'ill flow from the body to the 
earth. 

Differential Gear. — An ingenious 
arrangement of gearing used on 
motor vehicles to enable the vehicle 
to negotiate a curve satisfactorily, 
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in spite of the fact that tlu* oiiti‘i* Dimension Line. —A line on a drawing, 
wheels must over or on which a measurement 

move faster is marked. It is the custom to put 

t h a n t h e an arrow head at the end of each 

i n n e r dimcmsion lin(‘, both heads pointing 

wIkh'Is. outwards. 

Differential Diminishing Socket. —A socket used for 

Motion. — connecting together two lengths of 

SeeDiFFKK- 

J)iff('renlial Cear. ]?; N T I A L 

Gear. 

Differential Piston. —A form t)f i)iston 
sometim(‘S us(‘d in automobile work, 
wh(‘i(^ tlu* ])istori 
has two (hherent 
diameters. 

Differential PuUey pi,ni.,!s].infr Sor kn of an 

Block. — Sec* (*l(‘ctru; current, 

Weston’s Pltllkv and so dimming to any (*xt(*nt the 
liLo(!K. light trom a lamp or gnjup of ]am})s 

Differential Screw.— On an automobile, a dimm(*r is a 

A scr(*whavingtwo device for dimming the lights win*!! 

thread(*d j)arts of the machine is ])assing anotlu*!’ 

DifTorcnlial PiKtoii vshghtly dift(*r(‘nt v(‘hiclc, or when going slowly through 

diam(*t(‘r,by m<*ans a busy town. 

of which a motion is ])roduced which Dmas Bricks. —Pin^ bricl.s, of a high 
is equal to tlic^ ditlerem*!*. of tlu* (piality, obtained from Glamorgan- 

motioiis which would be produced slnn*. Th(‘y are highly refractory, 

by the sc'paratc^ scrcwc'd parts. and arcj tlu'rc'foro largely us(*d for 

Diffuser. An arrang(Mn(*nt jDrovided in various elass(*s of furna(*(* w'ork where 

an outward-How water turbine, so e\tr(*m(*ly high t(*mp(*ratures have to 

designed that it d(*ereas(*s the* dis- lx* resist(‘d. 

charges veloc*ity of the watc*!*, and so Dip. S(*e Ancle of Dip. 
diminish(*s tlu* loss of h(*ad. Dipping Basket. —A s])(*(*ially prepared 

Diffusion. —The ])eculiar action by baskc*t, capable of r(*sisting eorrosivi* 

which tw'O gases, when allowc*d to action, us(‘d in conneetioii witli 

come into cjontacjt wuth (*a(*h oth(*r, c*lc*ctro-plating for holding the artiel(*s 

bi'como intimately mixed tog(*thcr, to he ])lat(*d. 

even though one may bc^ a heavy Dipping Hook. —A hook used for holding 
gas and tlui other a light om*. Thus, articles which an* to be eI(*ctro-]jlated. 

unconsumed coal gas from the fu(*l Dipping Needle, —A magn(*ti(; ne(*dle, 
bc*d of a steam boiler, although of which is Kup])ortc*d on a horizontal 

dilf(W(*nt density frenn that of atmo- axis, and is fr(*(* to move in a vertictal 

spheric air, is liable to become inti- plane. (S(*(} Ancle of Djp.) 

mat(*ly mixed with air in the flues. Direct Acting. —A term applied to 
and so produce an ex})losive. mixture stc*am engines in which the? pri'ssun* 

which may ultimately be the caiisi* on the pistem is transmitted directly 

of a flue explosion. to the crankshaft through the medium 

Digger. —A kind of bucket arrange- of the piston rod, connecting rod, and 

ment, operated mechanically, and ci'an k, insti'ad of through the medium 

used for excavation purposes. of a working beam as in the case of 

Dimension. —A linear measurement, as beam engin(*s. The term is also 

of a length, a breadth, a thiekm*ss, appli(‘d to steam-driven pumps in 

a depth, a radius, or a diameter. whii’h cranks are dispensed with. 
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Direct-Coupled —A term usc'd in con¬ 
nection with the driving of dynamos 
to indicate that the dynamo is 
diriH'tly connected to the crankshaft 
of tlie prime mover which drives the 
dynamo. 

Direct Current. —A continuous electric 
cun'ent, or a current which flows only 
in one direction. 

Disc Crank. -A crank which, inst(‘ad 
of being comj)os(‘d of two liosses and 
a conne(*ting wtdi, 
as in tlu‘ usual 
tyjic of singJe 
crank, is made in 
the form of a disc, 
b('ing l)orcd in th<‘ 
centrc‘ for the 
crankshaft, and 
n(‘ar the rim for 
Disc; CrnnU th(‘ crank pin. 

Discharge.— Th c 
flow^ of current- from a liody charged 
witii electricity to th(‘ earth. The* 
water deliver(‘d from a- ]Kim|), etc. 

Discharge Coefficient .- Set' C( > n i<’ itoj e wv 
OE Discharoe 

Disc Valve. ^—An indiarubber vahe 
of disc form, usc'd largt'ly in air 
juimps. 

Disc Wheel. —A wluv'l in w hich the con¬ 
nection of the boss and the rim, 
instead of being made by arms, is made 
by iiK'ans of a flat or disli('d jilate. 

Disengaging Coupling. —St'c Claw - 

CoiTi’LiJVd and C-lutch. 

Disengaging Gear. —Any ni(*ehanism 
W'hicli serves to throw ])arts which 
work t()gt'th(*r into and out of 
engagement. 

Dishing. —The convt'rsion of a flat- 
plate, such as a boiler end ])late, to 
the form of a dish, the object being 
to render the plate stronger tt> resist 
the pressure. 

Disintegrator. —A syiecial machine m 
wdiich materials are broktm up into 
fine pieces. 

Displacement. —A term sometimes used 
to express the distance the piston of 
an engine has moved from the be¬ 
ginning of the stroke. The amount 
a vibrating or osi'illating body has 
moved from its central jiosition. In 


Shijibuilding, the amount of water 
displaced by a ship w hen floated. 
Distance Piece. —Any piece designed to 
maintain other piecu's a fixed distance 
ajiart. Distance pieces are used, for 
examjile, to keep the guide bars in 
which the slide blocks of si(;am 
engines work a fixed distance apart, 
one piece being placed at ea(;li end of 
each pair of guide bars. 

Distillation (DeMructlve ).—A process of 
decomposing coal, wood, etc., by 
b(*ating in a clost'd vessel and collect¬ 
ing the volatile products givi'ii off. 
Distortion.—A deformation or altera¬ 
tion of sliape of a hfidy ri'sulting from 
uiiduo stn'ssing of tlu; body, or from 
wa'akc'iiing of the material. '^I'luis, 
tlio furnace ])lat('s of sti'am l)oili'j*s 
frcijiK'utly sufh'r distortion as a 
ri'sult of overh('a-ting and weakening 
of the plai(; mab'rial. 

Distress.—-A b'rm u.sed to denote undiu' 
stressing of tlu; material of which a 
nu'inber of a machiiu' or structure is 
composed. 

Distributed Load.—A load which, in¬ 
stead of bt'ing a})plied wholly at om; 
point of a beam or girder is dis¬ 
tributed along the length of the beam 
or girder. 

Distributor. —An ('loctrieal device' used 
on automobiles in connt'ction with 
the firitig of multi-cylinder engine's 
feu* distriliuting be)th high and low^ 
te'nsion e'urre'nt. In elee;trieal elis- 
tribution systems, one of the cables 
which distribute the' current delivere'd 
direct from the; generating statiein by 
the feeders. (See Feeder.) 

Diurnal Load Factor. —The' rath) of the 
ele'ctrieal energy actually produced 
at a generating station during a 
period of twenty-four hours to the^ 
energy whie'h would have been pro- 
duceil if the plant had been working 
throughout the period at its maximum 
capacity. 

Divergent Flux. —Lines of magnetic 
force which, by diverting, diminish 
in intensity. 

Diverging Mouthpiece. —A mouthpiect' 
in a tank through which the liquid is 
discharged, the piece being shaped to 
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the frustum of a cone, with the 
larger diameter outermost. 

Divided Axial Pitch. —A t(Tm used in 
connccition with multi|)l(*-threaded 
screws to denote tlie distance, mcnis- 
ured in the direction of the axis 
of tli(^ H(;rew, from any point on oik* 
thread to the eorrevs ponding point on 
th(^ next. The actual pitch is equal 
to the divided axial 2 >it(!h miiltipli(‘d 
hy ii or according as tin* ser(‘w 
is double*, or tr(‘ble-thread(*d, i i*. tin* 
distance' from any point on oik* thread 
to tli(* corr(‘sponding ])oint on the 
n(*\t turn of tin* same tliri'nd, 
nK*asur('d in an axial direction 

Divided Bearing. —Any bearing which 
is not a single easting, (* g oik* with 
a cap. 

Divided Normal Pitch.— In a niultiph*- 
Ihreaded screw, the distaius* from any 
])oint on oik* thr(*ad to the* corn*- 
sponding ])oinft on the n(*xt, measured 
not in the dir<‘ction of tlu* axis of tin* 
screw, but nornudly, or at riglit 
angles to tin* run of the* tlir(*ads. 
The divided normal pitch is almost 
the saiiK* as the divuled axial ])itch, 
but since* the^ m(*asim*ment is tak<*n 
])(*rp(*n(licularly to the run of the* 
threads, instead of in an axial direc¬ 
tion, it is slightly h'ss than the divided 
axial jiitcli 

Dividers. -An instrument consisting 
essi'iitiall}^ of two legs jiivoted at one 
(*nd, t he l<*gs 
at th(* other 
(*nd bt*ing 
Dividers. ]1 O i 111 e d 

ihviders are 

used both in the drawing ofliee and 
the workshop ; in the drawing oftice, 
for transferring distances from a rule 
to a drawing, or from one ])art of a 
drawing to another, and in the work¬ 
shop for transferring distances, and for 
desc*ribing (*ircles and arcs of (*ircles, 
in connection with marking out. 

Diving Bell. —A vessel supplied with air 
and sunk in water ; by its aid men 
may descc*nd to considerable d(*])ths, 
and carry on salvage and other 
ojierations. 

Division Plate. —Any flat plate which 



serves to divide one pi(*ce, or space, 
etc., from another. 

Division Wall. —^A narrow' wall built for 
a few fe(*t und(*r the back end of a 
Lancashire boil(*r, its function being 
to prevent the roaring of tlie gases 
and the vibration wliicdi would be 
liable to take iilace if the two 
streams of gas issuing from the flue 
tubes wert* allowed to mix together 
before tb(*y had travelled a few f(*et 
towards tlu* front end of the boder. 
(Sc‘(^ also Partition Wall ) 

Doble Bucket. —A s])(*eial d(*sign of 
bucket for a. wat(*r turbine, in 
wliieb tlK*ri* an* two 
de]>artnK*nts, of ('llip- 
soidal form, a jioi'tion 
of the outer li]) of the 
bucket Ix'ing cut aw'ay. 
so as to edear the ojicra- 
ting j('t of wat(*i’ as 
the buclv(*t comes into 
action. \ ^ f 

Dog Chuck. —A lath(‘ehuck; 1 | 4 

often called a ilog chiiek, r 1 J j 

b(*eause it has jaws or 

‘dogs’ which may be Doldo Buckoi 

adjust(*d by box sjianners 

for c(*ntring and grij)ping the work. 

Dogs. —^This term is aj^plied to many 
devices used for holding 
or gri])])ing. Thus, the 

jaws of a lathe chuck are 
sometiuK's (*all(*d the dogs; 
so also aie the hooks 

used for gn]>ping 
tiinlicr logs 
Dolly. — A boiler- 
mak(*r's tool con¬ 
sisting (‘ss(*ntially 
of a round iron or 
steel piee(* with one 
Dogs. end shaped to re¬ 
ceive the rivet 
heads. It is used in connec¬ 
tion with hand-riveting, being 
held firmly against the head 
already formcjd at one end of Dolly, 
the rivet, whilst the other end 
is bt'ing sha 2 )ed by hammering to 
close the plates. 

Dolomite.—A material composed of the 
carbonates of lime and magnesium* 
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Much used as a lining for steel¬ 
making furnaces. It forms what is 
known as a basic lining. (See Basic 
Steel.) 

Dome. —A dome-shaped vessel rivc^ted 
to the top of steam boilers, mostly 
those on loc’.omotives It serves as 
a sort of storage rt'servoir for the 
steam, whicli, wlieii j)assed to the 
dome, is dried and pcrha])s sii]X‘r- 
h(*at(^d. l’h<‘ steam for the engine 

eylind(^rs is taken direitt from th(‘ 
dome, a7ul th(‘n‘ is tlius much l(*ss 
liahility to trouble due to water in 
th(5 (*ylind(*rs tlian then' otherwise* 
w^ould be. 

Donkey Boiler. —A small vc'rtical boiler 
u.st*d for auxiliary purposes. 

Donkey Crosshead. —A sjiecial type 
of crossh(*ad in which th(*re is a 
sliding block oon- 
needed uj) ^\lth a 
/ crank piii. Tii 

^ ' _ some cases, Jiiotion 

[* ^ 3*1-^ is transjnitted from 

/ tho crank ])in to 

the block, and in 
others from tlu* 
I)(iriU«‘v b 1 o C k to t h e 

crank pin. 

Donkey Engine.-- A small st('am engiiu* 
list'd for auxiliary jimposes. 

Donkey Pump. A comliinod steam 
engine and pump, in uhich the pump 
])lunger and the ])iston rod of tlu* 
engine are conn<'ct(*d directl\ by 
mt'ans of a donk<*y crosshead. 

Dope. —The sijuirting of petrol into tlu* 
engine cylinders of a motor veluck* 
(or an aircraft) to remove congealed 
oil from the cylinder walls and 
so facilitate starting. 

Double Acting. -A term applied to 
engines, sti'am hammers, etc , in 
which the working fluid acts lirst on 
one sid(i and then on the other side 
of the piston. Most steam engines 
are double acting, and most internal 
combustion engines single acting. 

Double-Beat Valve. —A valve of the 
type sketched in the illustration. It 
has two circular edges which rest on 
two corresponding valv(' seatings 
when the valve is closed. 1"he par¬ 


ticular feature of this valve is that 

there is little total pressure pressing 

the valve down on 

its s(‘atings, so that 

little force is re- 

quired to open the ^—j = |— 

valve. In a big I 

valve with only a 

single seating the VT j-—L . 

total force pr(\ssing 11 

the valve dowi, is „™Me.Beat Valve. 

oiteu so great tJiat 

it is dillieult to ojien tlu* i^alve. 

Double Belting —In cases where the 
hr(*adth of a single* driving belt 
lU'cc'ssary for a eertain ])ower is 
unduly great, two b(*lts arc* soriu*tinu's 
c('inc*ntc‘cl, and rivetcul or sc*\\ecl to- 
gc‘th(‘r, so that a normal hrc'aclth may 
he adopted. SncIi an arrangenu*nl 
is known as ‘double belting ’ Owing 
to the* gi(*aU‘r stiflnc*ss of double*- 
bc'lting, it IS not so satisfactory as 
siiiglcj bc'Iting, and should not Ik* 
adojitecl except when the pullc'ys arc* 
of fairly large diametc*r, and the*- rim 
speeds only slow or modc'ratc* 

Double Bottom. A ship's bottom com¬ 
prising both an inner and an outer 
plating. 

Double-Break Switch.— Sc'c* Doitblk- 

PofiE SWITC'IT. 

Double Butt Straps. —Butt straps arc* 
said to bc' double* wlu'ii there is a 
strap on each side* of tlu' plates 
rivc'ted tog(*tlu'r ; thus, in a stc*am 
boilc'F, double butt stra])s comprise 
an outer and an iiiiu'F* strap. When 
single straps are us(*d, the rivets arc* 
in single shear, but when double 
straps are used they are in double' 
shear, and therefore practically twic*e 
as strong to resist failure by shearing. 

Double Elephant Drawing Sheets.— % 
Drawing sheets measuring about 
40 in.x 27 in. This size is commonly 
used in tho drawing oflic*e. 

Double Gear. —Au arrangement of 
toothed gearing in which two pinions 
and tw^o spur wheels are employed, 
the object being to obtain a high 
mechanical advantage. The bac*k 
gear of a lathe is an example of 
double gear. 


Double- 



DICTIONARY OF ENOINEERING 


Double Hielical Gearing.—Spur wheels 
and pinfons provided with double 
helieal teeth. 

Double Helical Teeth.— 
Teeth on spur wheels 
and pinions which, in¬ 
stead of running all 
across the rim of tin* 
wht'(‘l, as in the ease of 
single helical te(‘th, an* 
sha])(*d so that, wh(‘n 
looked down u])on, 
they have tin* form of 
a siiallow V, the obj(n*t 
Iioiihle Helica I being to count(‘?’aet tin* 
side thrust, set up w^heii 
th(^ teeth are single* ln‘lnuil teeth. 
Double Pole Switch.—A switch capable 
of making and brc'aking both the 
positive and the n(*gative h'ads of a 
cirenit siniultaneously. 

Double-Ported Slide Valve.—A slide 



valvii spticially designed to operate* 
^ ^ ■ ,, , w'ith asmal 1 

cf 1 \Bsa trav(‘l so as 

□Ft?^ I - U to reduce 
i-v 11 T> . I Cl 1 1 tJie work to 

he done by 

tin* eoeentrii; in working tin* valve. 
Tn a large eyhnder Aviih the ordinary 
slide valv(*, the amount of powi'r ah- 
soi*hc*(l in working tin* valve s(‘rioiisly 
redne(‘s tin* pow(*r act ually available 
from tin* engine for driving machinery 
Double Purchase.—)See Doubee Gear. 


Double Riveting.—lliv^eting in which 
two rows of rivets arc emjdoycd 
instead of a single* j’o\^. In the case 
of butt joints, it is to be noted that 
th(‘re are* two rows of i*ivets on each 


side of the joint. The advantage of 
double riveting is that it enables a 
wider ])itcb of rivt'is to be (*inployed, 
whicli m(*ans a strong(*r joint as 
regards resistance* to tearing of the* 
plat(*s, wliilst at the sanni time it 
enabl(*s a satisfae'tory joint to be 
made. With a single-riveted joint, 
the riv(*ts must he* fairly close to¬ 
gether in order to olitain a good 
joint, and this means that a greater 
amount of w('ake*ning occurs due to 
the drilling of a great<*r number of 
boles than is the e ase when a larger 


pitcli is employed. Owing to the 
greater number of rivets employed, 
a double-riveted joint is stronger 
than a single*-riveted joint as regards 
resistaruje to shearing. 

Doubles.—In the manufacture of tin 
])late, thill sheet iron ])lates are first 
})repared and afterv\ ards ' tinned,’ 
i.t*. (*ovt*reel with tin. .Phe prepared 
[dates jirior to the tinning are kriowm 
as ‘ doubles.’ 

Double Shear.—Pii'ces sucdi as bolts, 
rivets, etc., arc said to be in double 
shear wh(*n th(*y are expos(*d to a 
sh(*aring stress, and when they are 
.so arranged that they cannot fail 
by shearing until two sections are 
sh(‘ared tlirongli simultaneously. 

Double Shear Steel.—Steel made by 
cutting 11]) bars of blister steel into 
short l(*ngths, piling them into 
faggots, heating and W(*l<ling them 
tog(‘thcr, and th(*n hammering and 
rolling them, all 
thest* o]K*rations 
b(*ing afterwards 
r(*])eated. 

Double Sweep 
Crank.—A (*rank 
of the ty])e 
sketched in illus¬ 
tration. It may Double fswcep Cranks, 
be forged solid 

wdth th(* crankshaft, or built up of 
two single cranks and a (*rank })in. 

Double-Threaded Screw.—A ser(*\\’ in 
which th(*re are two distinct threads, 
so that the movi*.- 
inent resulting 
from one turn of 
the screws (or tlio 
nut) is twice that 
wdiieh would he 
obtained if the 
screw were single- 
threaded. 

Dove M Joint. Double-TIireaded 
A joint 111 timber Sevew 

w'ork in Avhich 

])ieees on one part; are shaped to 
approximately the form of a dove’s 
tail, and made to fit into correspond¬ 
ing recesst's formed in the other 
part. 
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Dowels. —Round pins or pieces of 
timber or metal used for holding 
adjoining parts together so that they 
cannot move relatively to each other, 
the dowels being let into correspond¬ 
ing holes prepared in the parts. 

Down-Take. —A flue leading down¬ 
wards. Thus, th(‘ down-tak(* of a 
Lancashire Boiler is the flue at the* 
back (Mul of tii(^ boiler which (conducts 
the flue gas(‘s fiorn the fliuj tub(‘s 
into the l)ottoin bi'ickw^ork flue. 

Dowson Gas. —A gas much used for 
flring gas engines, or for burning in 
furnaci^s It consists principally of 
hydrogen and carbon monoxide, and 
is ])rodu(;i*d by blowing steam ovm* 
i ncandescent carboi i. 

Drag. —A term sometiim^s ajiplK'd to a 
lower moulding box. Jn Aeronautics 
th(^ terra is used to denote the resist¬ 
ance offered to the motion of the 
craft along the line of fliglit. 

Drag Link. —A link or rod used in con¬ 
nection with the steiuing iiK'chanisin 
on motor vehicles. 

Drag Plate. —A heavy <‘ast iron foot 
plate for a locomotive, arranged be¬ 
tween th(‘ locomotive and its tender 

Drain Cocks. —Small cocks us(‘<l on 
steam engnuis, stt'arn japes, (‘tc , for 
the purposf' of eiiabJing Avater of con¬ 
densation to bi^ run ofi'. 

Drain Pipes. —Small bore jiijics of 
wrought iron or (;o[)]K‘r, usetl for 
carrying away Avater of condiMisation 
from engine cylinders, steam ])i]>es, 
sejjarators, etc. Uenerally, cojiper 
pi[H\s arc the best, since wrought iron 
pijAcs are liable to rust and lumce 
become partially or c-omplet-tdy 
choked, and a ehokixl drain jape 
may prove to hi* a sourci* of con- 
siderablii danger. 

Draught. —Draught may be natural or 
artiiieial That jirodueed by a 
chinmi'y is natural draught (sei* 
Chimney). Artificial draught is pro¬ 
duced b\^ fans and steam jets, and 
is usually more powerful than natural 
draught. The draught produced by 
a chimney is caused by the difference 
in the weight of a column of hot gas 
inside the chimney and that of a 


similar column of cold air outside. It 
is usually between J in. and IJ in. 
of water (sei* Draught Gauge). The 
draught created by the exhaust 
steam from a locomotive is sometimes 
as much as S in of water. A good 
draught is required for effieient eom- 
hustion of tin* fuel, and whi'ii the 
natural draught is jioor, it is de¬ 
sirable that a fan should be installed, 
or st(‘am jets made use of. Very 
inferior qualitii's of fuel may bi* 
burned when a jiow^erful draught is 
availalile. 'Fhe draught jirodueed by 
a fan is eoinmonly known ‘fan 
draught ’ or ‘ aeei‘l(‘rat(‘d draught,’ 
and that jjrodueed by a steam blast 
or jet as ‘ Ibri-ed draught.’ 

Draught Gauge.—Essentially, a ]ue(*e 
of glass I idling of U form. Wat it is 
plac(“d in the U, and stands at an 
(ujual height in each limb. VVdiiMi, 
h()wev(‘r, the gauge* is eonneidi'd up 
with a chimney for the purjiosi* of 
measuring the chimney draught, tin* 
level in onij limb rises, and in the* 
other sinks. The diffiTi'iiei* in level, 
measured in implies, gives the draught 
of till* ehnnn(‘vin inches of water. It 
IS usually lieiween in. and Ij in. 
for factory chimneys 

Draughtsman. — In the engineering 
wxirld a draughtsman is essentially 
one who makes drawings of machines 
and struetui'i's, but the work of 
difleri'iit draughtsmen vari(‘s widely, 
m some eases including a good d(*al 
of costing and estimating, and in 
others a certain amount of designing 
The work of the avi'rago draughts¬ 
man consists hirgely of making modi¬ 
fied drawings from oth(‘r drawdiigs, 
and comjiaratively few are able to 
design a eoinjilieati'd machine of it 
new^ type of Avhich there are no draw’- 
ings to s(*rve as a guide. Such work 
requires a sound knowledge of 
mechanical prineijiles and the strength 
of materials, in addition to a know ¬ 
ledge of draughtsmanshij) and w^ork- 
shop practice. 

Drawback. —A plate, with a suitable 
handle attaehi'd thereto ; used for 
lifting portions of sand from a mould 
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in cases where withdrawal of the 
pattern from the sand is trouble- 
some. 

Draw Bar.—A special design of bar w^hich 
connects a locomotive with the tender 

Draw Bench.—A machine jirovided 
with dies through which bars of 
metal are drawn for th(* purpose of 
making wire, (*te. 

Draw Bridge.—A bridge d(\signed so 
that it can l^e raised or lowered, or 
turned aside. 

Draw Filing. — Kding by drawing the 
file along the work with the blade 
arranged ])crpendicularly to th(‘ direc¬ 
tion of movement. 

Drawing.—A represcuitation of a 
machine, a structure, or any detail 
or object, by nu'ans of an ass(‘rnblage 
of lines and curvi's, etc., drawn to 
scale. A drawing coni]irises at least 
two views, a front elevation and a 
})lan, or a front (devation and a sid(‘ 
elevation Kor a coinjilieated part 
at least three views will be recjuiri'd, 
generally with oiu' or more si'ctional 
view^s. 

Drawing Board.—A specially designed 
board, made* in various sizes, on 
which sh(‘ets of drawing jmjx'r are 
])inned down for con\(‘nH‘nce in 
making drawings 

Drawing Fires —Tin* ojk* ration of raking 
out th(* lir(‘S from tlie furnaees of a 
steam lioiler. 

Drawing Office.—A special office in con¬ 
nection with an (*ngin(*(*ring estab¬ 
lishment, in wdiich tin*- drawings arc 
prepared and trac'ed, and blue ])nnts 
made from tin* tracings for tlu* use 
of th(* men in the works. 

Drawing of Tubes.—Sei* "run n 1 )ua w' i no 

Drawing Paper.—Sjx'cial wliiti* stiff 
pa])(*r usefi for making drawings ipioii 
It is made in various sizc*s and 
cpialiii(*s. 

Drawing Pen.—A pen specially de¬ 
signed for draughtsmen for drawing 
s t r a i g li t 
ifa. lines in ink 
on drawings 
Drawing:; Pon. and trac¬ 

ings with¬ 
out risk of smudging the drawing, 
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as w ould be likely to happen with 
an ordinary pen. 

Drawing Pins. — Pins consisting of 
a short, sharp-pointed steel piece 
with a round, flat head, and used 
for fastening down sheets of draw¬ 
ing paper on to the drawing 
boards. 

Draw Knife.—A tool used for cutting off 
the rough (‘dges of boards. It con¬ 
sists css(*ntially of a long blade and 
two handles so arranged that the 
tool can be conveniently drawm along 
the timber by the workman for the 
piir])ose of eutting 

‘ Draw ' of Cotter.—S(*e (Hotter. 

Draw Plate.—A hard(*ned st(*el plate 
through whi(*h w'ir(*s are drawm. 

Dredging Machine.—A machine used 
for excavating ground, deepening 
river beds, (*tc. 

Dresser.—Any tool used for finish¬ 
ing off or ornamenting a ])iece of 
w ork 

Dressing.—Any suita-bk* material ap- 
pli(*d to a leath(*r bell for the purpose 
of ])reventing it from becoming hard 
and cracking Tallow^ and eastor-oil 
are frequently usi'd. 

Dressing Off.—Sei* P'e'itling. 

Drift.—In Ai'ronauiics, a i(‘rm used to 
d(‘not(' that the ship or plane is being 
blow nsid(‘- 
ways A 
tool for 
bringin g 
c o r r (*- 
sponding holes in adjoining plates 
into line with oiu* anoth(*r. Com- 
monly, it is sonu‘wdiat similar to a 
chisel for metal, but the lowt*r jior- 
tion is tapor(*d towards the* bottom 
and of circular section. The small 
end of the drift is dropped through 
the hoI(‘s which an* to be brought 
into liiu*, and lilows are th(*n delivered 
to till* tool by a hammer. Tt wall be 
seen that the usi* of a drift, (‘specially 
in hoih'r work, is liable to distress 
the mat(*rial severely, and should 
therefore lx* avoided as far as 
p(^ssible. In high-class boiler work 
drifting is not re(|uired. (S(*e also 
Key Drift.) 
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riluu'lv (It'sigfKHl for 
eitluT for uae on a 



Drill.—A revolving tool for drilling 
holes. There are many different 
kind s, o f 
which the 
twist drill is 
Drill. the most 

corn moil for 

general enginoi'rinsr ]iurposes. C)th(‘r 
common drills er<‘ the flat drill and 
the flute drill. 

Drill Chuck. -A 
holding a drill 
lathe or a 
drilling 
machine. 

Drilled 

Holes.— 

Holes pn*. ^. 1 ,^,^,. 

par(‘d by 

nusans of a drill, in contradistinction 
to those formed bv punehing, or 
during casting. 

Driller.—A workman cmjiloyed on a 
drilling maehin(‘. 

JSometiriK's drilling maeliines are 
descrilKHl as dnlliTs 

Drilling Machine. -A maehim^ for drill¬ 
ing holes ; made in a larg(‘ variety of 
forms. The esscaitial 
jiart/s are tlie fj‘am(‘, 
th(‘ tal>le to which 
the work is to be 
S(*eured, a motion for 
feeding the drill on 
to the Avork, and the 
driving mechanism. 
Drive. — Generally, a 
driving gear, or an 
ar rang o m en t by 
w'liieh motion from 
one shaft is communi¬ 
cated to anoth(*r by mi'ans of bt‘lts, 
ropes, chains, or sjiur wheels and 
pinions. Tlu‘- word is also us(*d to 
denote the hammering of a part into 
position. 

Driven Pulley, Shaft, or Wheel.—Any 
pulley (shaft or wheel) Avhich re¬ 
ceives motion from another pulley 
(shaft or wheel). Driven pulleys and 
wiieels are often called ‘ foLlow^ers.' 

Driving Fit.—Parts are said to be a 
driving fit when they are finally 
fitted together by driving or haramer- 
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ing one part into another. A bush, 
for example, is generally made a 
driving fit in the casting which con¬ 
tains it. 

Driving Home.—A term applied to 
denote the flnal fixing in position 
of a machine part by driving or 
hammering. 

Driving Pulley, Shaft, or Wheel.—x\ 

pulley (shaft or Avheel) which com 
mujii(.‘at(‘S motion to anothm* ])ulley 
(shaft or w'li(‘i‘l). 

Driving Side. When a belt is used for 
driving oiii* ])ull(\y from anotli(‘r, the 
tcuisions in the two sides of the belt 
are dilfenuit. The side in winch the 
t(‘nsion is the greater is the driving 
side. 

Drop.—Ill the Bessemer ])ro(‘('SH of steel- 
making, the tiTin ‘ droji ’ is eni])loy(‘d 
to mean that stage of the process at 
which the whole of the carbon has 
b(H‘n removed by the air blown 
through the molten metal. The 
eoni])lete decarbunsation is indicated 
by a suchhm shortening or ‘ droji ’ of 
ilui flame, and thi' blast must then 
be shut off, as otherwise S(*nous loss 
from oxidation of the nitdal will 
occur, and the resulting sle^el will b(* 
of inferior quality. 

Drop Forgings —l^^orgings made by 
stamping out tlu^ object ri'quir(*d 
under a diojiliammer, suitable dies 
being used. >Such forgings are manu- 
faetured in a fraction of the time 
whic h would be recpiired to make the 
objects in the usual Ava\' 

Drop Frame.—A motor ear fraineAvork 
in which a portion of the side' mem¬ 
bers is loAvered a little so that the 
floor board may be arranged rather 
lower doAvn. 

Drop Hammer.- A form of hamuu‘n 
or 111]) used for stamping ])ur])oses, 
the blow being dejiendent entirel\' 
on the action of gravity on the 
hammer. 

Drop Testing Machine.—A macfliine for 
testing material for rails, ear axlc's, 
etc*., the test being made by alloAving 
a certain s])e(;ifled Avc'ight to fall 
through a c;c*rtain height on to the 
object a number of times. The 
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object must not deflect more than a 
certain amount, and must withstand 
a certain number of blows before 
fracturing. 

Drop Valve. —A double-beat or tujuili- 
brium valve. The term ‘ drop 
valve ’ is nowadays commonly aj)- 
}3li(‘d to the doul)le-beat valves usc‘d 
on st('am ejigines worked by highly 
superheated st(‘ain. For use Avath 
siK'h steam, the drop valve is the 
most suitable of all types of valve, 
since jt has no rubbing surfaces, and, 
consecpiently, the difficulties which 
are liable to arise with ic'gard to 
lubri<*ation ulien slid(‘ valv(‘s and 
(brliss valves are iis(‘d with highly 
superh(‘ated sb'am are absent. 

Drum. —A cylindri(;al barrel on which 
eliains, ropes, or cables ar(‘ u ound 

Drum Armature. —An armature of a 

dynamo de- 
signed in 
the form of 
a- drum or 
barrel, th(‘ 
coils Ixnng 
wound over 
th(‘ drum 
andrunning 

lengthwise^ of the drum. 

Drum Type Rotary Valves. —C'ylindri- 
cal valves used on certain motor 
(!ar engines, the vah'es rotating 
on their seatings instead of lifting 
off and dropping on. The object 
of the design is to obtain silent 
action. 

Dry Battery —A battery consisting of 
dry cells, i e voltaic cells which are 
generally modified forms of Leedanehe 
ec'lls, the important diff(‘rene(» being 
that the us(^ of licjuids is avoi<led 
with the object of attaining eom])a(;t- 
ness and cleanliness, and iend(‘ring 
the c(ils more convenient for carrying 
about. 

Dry Cells. —See Dry Battery. 

Drying Stove. —A stove employed in 
foundry w^ork for drying the cores 
and the moulds. 

Dry Moulding. — 8 ec Dry Sand 
Moulding. 

Dryness Fraction.—A term used in con¬ 


nection with the st('am delivered from 
a boiler, to cUuiotc the ratio of the 
dry steam present to the total 
quantity of steam and moisture. 
The steam is lU'ver quite dry, the 
dryness fraction seldom being more 
than *07. In some eases, especially 
wh(‘n the boiler primes, it is very 
much lower than this. Boilers with 
larger wati'r surface art‘as and steam 
volumes usually produce driiT steam 
than those whiidi an^ restricted in 
tht'se ri'speets. 

Dry Puddling. —The firocess of making 
wrouglit iron, employing wdiite or re¬ 
fined iron insteiul of the pig iron used 
in till' ordinary jiroeess. The ])roeess 
derives its name, ‘ Dry Puddling,’ 
probably from the fact that the 
mi'tal becomes ])erf(‘i*tly liquid 

throughout the mannfai'ture. 

Dry Rot. —A disi'asc in timber caused 
by thi' grow th of a fungus The wood 
loses weight, aeifuiri's a musty smi'll, 
and beconu's rotten. 'Thi' funda¬ 
mental cause of dry rot is damp. 
If the timber is w^ll seasoned and 
maintained dry, the trouble will not 
manifest itself. 

Dry Sand Moulding. —Moulding in 
which the sand is dried by means of 
fires placed in pans or trays over the 
moulds. Dry sand moulding tends 
to produce a better finished casting 
than green sand moulding, since 
there is not thi' same chance of the 
sand being disturbed by the molten 
metal. 

Dry Steam. —Steam which contains no 
moisture in suspension. The steam 
delivered from a boili'r is never quite 
dry, the amount of moist ure present 
bi'ing usually at least *03 of the total 
steam, and often several times as 
much as this. 

Dry Uptake. —A term applied by marine 
engineers to those uy)takes of marine 
boilers w hich have no steam or water 
in contact wdth the plates. 

Dry Wood. — Seasoned timber, i.c. 
timber which, after being felled, has 
been li'ft for two or three years 
exyiosed to the atmospheric air so 
that all the sap has disappeared. 
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D Slide Valve*—A slide valve in which 

the design, 
instead of 
being of the 
usual box 
pattern, is 
D Slide Valve. rounded so 

that it re¬ 
sembles the letter 1). 

Dual Ignition System.—Jn automobile 
work, an ignition arrangement in 
which two separate systems are em¬ 
ployed, one dejiendmg on the opera¬ 
tion of a magneto, and the other 
on a battery. 

Duct.—Any channel or tube whudi 
serves for the conveyanc'c of a liquid 
or a gas A conduit. 

Ductility. — The valuable property, 
])ossessed by certain metals, of draw¬ 
ing out eonsid(‘rably under tlie action 
of a tensile load Ixdore fracturing 

Dull Metal.—If mol Urn cast iron b(‘ 
cooled somewhat before bc'ing ])oured 
into the moulds, it bc'comcs thicker 
or ‘ dulUu',’ so that it pours sluggishly. 
{Such mc'tal is tcTmcnJ ‘ dull metal.’ 
For heavy castings it i^ossessc's 
aovantag(‘s over tlic^ ordinary metal, 
inasmuch as it is not liable to con¬ 
tract to the sanu^ exbmt in cooling, 
whilst it jiroduces a somcnvliat sounder 
casting. For light castings dull 
metal is opcm to the* objection that 
it does not readily lill small parts of 
a mofsld. 

Dull Red Heat.—In a furnace, the c*olour 
of the flame enables a rough <‘stimate 
of the tera])erature of the flame to 
be made. Thus, the temperature 
corresponding to a dull red heat is 
about 1290^ F., or 700° 0. 

Dummy Moulding.— An ornamental 
moulding formcjd on the ceiling of a 
room whc‘re mouldings to contain 
elec'tric; wires are recpiired, the object 
of the dummy moulding bc'ing to pre¬ 
serve the symmetry of the general 
aiipearancc^ of the room. 

Dummy Riser.—See False Riser. 

Dumpy Level,—^A telescopic instru¬ 
ment used by civil engineers for 
levelling. (See Illustration above.) 

Duplex Machine.—Any machine which 


is capable of performing two sets of 
similar operations simultaneously. 
Duplex 
Pump.— 

A pump 
in which 
there are 
two steam 
cylinders 
working 

together. Uun.py Level. 

(See Wor¬ 
thington PuMr.) 

Durance’s Metal.—An alloy of tin, 
copper, and antimony ; it is much 
used as a bearing metal 
Du Temple Boiler.—A boiler of the 
water-tube tyiie 

Duty.—The capacity of a machine*, as 
regards the amount of work it is 
capable of doing Thus, a higli-duty 
pump is one* which is c^aiiablc of 
]iurni)ing a large* cjuantily of vater 
in a give*!! time* 

Dwarf Pillar.- A short pillar, i.c*. one* 
which is SC) short that the ])ossibility 
of buckling is out of the cpiestion, the 
metal b(‘ing subjc'C'ted to a j)urc*ly 
C'ompressive stress 

Dynamic Electricity.—A term somc*- 
tim(*s api^lied to the el(‘etric‘ity flowing 
along a c'ondiudor, as distinguish(‘d 
from (‘Ic'ctncity stored up in a body, 
j.e. .static clectric'ity 
Dynamics.—That branch of Mc'chanic.s 
which dc'als with the motion of 
bodies, ajid the forces whic*h produce 
motion in bodies, or change the 
dirc'ction of motion of bodies already 
moving. 

Dynamite —An exjjlosive, consisting 
mostly of nitro - glycerine. It is 
sometimes used by 
civil engineers for 
blasting ])ur]>os('s 
in connc'cdion with 
roadmaking, c‘te. 

Dynamo. — A 
machine for gener¬ 
ating electricity. 

Its action is based Dynamo, 
on the fact that 

if a conductor be made to cut lines 
of magnetic force, an electrical 
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tJUiTOiil is generated in the con¬ 
ductor. In the dynamo jiowcrful 
magnets are ])rovided, and a large 
number of conductors, (uirri('d on an 
armature, are made to <*ut the hues 
of force (‘xisting betw(*(*n the magnets. 
By suitable design, a current of any 
roquirt'd strength and voltag(i may 
be obtained. 

Dynamometer.—Any device capable of 
iiK'asuring forces or power. A sketch 
of a type mudi used for d(‘t(‘rmining 
the brake horse-powc'r of (‘tigines will 
!)('- found under the heading Absorp¬ 
tion Dynamoinieter. 

Dynamotor. — A combination of a 
dynamo and a motor on one shaft, 


but with the motor winding and 
the dynamo winding both on the 
same arma¬ 
ture. Used 
for convert¬ 
ing continu¬ 
ous current 
to alternat¬ 
ing curri'nt. 

D y n e.—T h e 
unit of foi’ce Dynamotor. 

adopted in 

the C (1 S. system. It is that force 
w hich, if allow ed to act for one second 
on a body whose mass is one gramme, 
would set the body moving with a 
velocity of one centimetre jier second. 



E 


E.—Abbreviation for Modudfsof Kdas- 
riciTV 

Ear Piece.—A jirojciiting pi(‘ci‘ on a 
(tasting, provided w’ith the object of 
giving sujiport to some jiart, or foi 
soiiK* other convenience. 

Earth.—A Ic'rm us(‘d hy (electrical 
(‘iigincers to denote a leakage of 
current from a conductor to th(‘ 
(*arth, or to a body resting on the 
ground. 

Earth Connection.—An I'lectrical eon- 
nce.tion betweiiii a condiud-or and the 
ground. 

Earth Plates.—J.(a^g(^ imetal jilates sunk 
into the eartli, to v\hieh conducting 
v\ ires are connected, the objecjt of the 
plat(‘S being to ensure good (‘arth 
(joiinections. 

Earth Return.—In certain (ieetriea-l 
circuits the (;arth is used as a kind 
of return wir(', and the arrangement 
is spoken of as an earth return The 
earth may be imagined as a huge 
storage reservoir of electric;al energy 
at a certain jiotential. If the nega¬ 
tive pole of a battery b(^ connected 
with the earth, current will flow 
from the earth to the battery, 
whilst if the positive pole be con 
nected with the earth, current will 
flow from the battery to the earth. 
There will thus be a constant 


flow of ( urrent, th(' caHh serving as 
a return wir('. 

Ebonite.—A hard material made from 
sulphur and indiarubber, and usi*d 
largely by eU'ctrical enginems as an 
insulating material. 

Eccentric.—A ])ieeo of mechanism list'd 
for obtaining a small reciprocating 
motion from a 
rotary motion. 

Largely used in 
steam engine 
w^oi’k for operat- 
mg the valves. 

The essential 
]> a 1 * t s are a 
sheave, which is 
s c c u r (' d to a 
I’otating shaft, and the strap, which 
embraces tlu' sheave, and which 
of ]KK!essity is made in halves. 
The sheave is sometimes made in 
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two pieces and sometimes iu one, 
depending on whether it is pratdi- 
cable to get it on the shaft if only 
made in ont? piece. It should be 
noted that the eccentric and its 
rod together form in effect a crank 
and a connecting rod 
Eccentricity.—In an eccentric, the dis¬ 
tance between the centre of the crank¬ 
shaft and the centre of the eccentric. 
The travel of the valve or other piece 
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operatijcl ))y tlui occcutric is (Hjual to 
twice the eccentricity. 

Eccentric Rod.—A rod in a steam 
P engine which 
-1?- (u)nnects th<‘ 

^ 1* i 

U witfi « valve 

_PI spindle, or 

. t - .m} 1 t Ji e \' a J V e 

Eccojitritj Rods. o ]) e r a ting 

ineehanism. 

Eccentric Sheave.—That jiart of aji 
eccentric which is secured to the 

crankshaft (or other 
shaft), and which is P 

embraced by the 3E 

eccentric strap. v: 

Eccentric Strap.—That j=^ t-y 

part of an eccentric y [—.} 

Avhich embrace's the ,, , 

1 , , Ecccnlric Sheave, 

s Ji e a V (‘, a n d t o 

which the ecc(*ntric rod is secured. 
Eccentric Throw.—See Kcxuintrktty. 
Economic Coefficient.—A t(‘ini some- 

0 times us(‘d in con- 

jy neetioii with eJec- 

~ trie generators to 

denote th(‘ ratio 
of the power pro¬ 
duced by the gen- 
S erator to that su})- 

^ plied by the prime 

Eceeiilric Strap. movt'i’ which 

drives it. 

Economiser.—An apparatus used tor 
heating the feed water passing to a 
steam boiler 


Kcccnlric Sheave. 


Eceeiilric Strap. 


or boilers, by 
means of the ^ f 
waste heat y 
passing from i 
the boilers. 

It consists 
essentially i-y 
of a large ‘> 
n 11 rn b e r o f 
vertical east 




Economiser 


iron pipes, about 4 in. diameter 
internally and 9 ft. high, together 
with top and bottom conn(*c*ting 
boxes. The wliole arrangement is 
placed in a special brickwork flue 
or chamber, through which the 
hot furnace gases are made to pass 


on th(*ir way to the chimney, 
the feed water being forced thrfiugh 
the viTtic.al pipe's. In this way the 
water heeonies healed considerably 
Ix'fore reaching the lioilers by what 
would otlu'rw'ise be waste) he'at, and 
as a re'sult a saving in coal of freirn 15 
te> 20 ])e'r cent, is made', whilst at the 
same time the vvi'ar and te*ar on the 
hfiilers is much reduced, because he:)t 
and not ce>ld wat eT is fe'el in. It may 
he observa'd that the strains c*aiised 
by the aelmission of colei wale'r intei 
a hot holler arc liable' to prove ve'ry 
serious, anel fre(|uentJy re'sult in leak¬ 
age at the rivete'el se'ams, anel in 
some cases in actual fracture of the 
plates. 

Eddy Currents (Kkctrica!) —Curre'nts 
winch a?‘c S(‘t up in the armatures of 
dynamos and motors, and in the ceire's 
of transfornu'rs, and which are liable 
to cause injurious healing 

Eddy Currents (Htjdmulic) —Small 
('elehe's or whirlpools se't up in a mass 
of llowing water wJi(*n the elire'ctiein 
of flow IS more e)r h'ss sueldenly 
changed, and often i*e's])onsiblo for 
consieie'rable loss ed energy. 

Edge Planer. See Plate MDoii Plan- 
iNU Machine 

Edge Runner.—A term sometimes ap- 
[ilied to a mortar mill. 

Edge Tool.—Any tool having a euttmg 
edge 

Eduction.—A term sometimes used to 
denote the exhaust of the steam from 


a steam engine a 

cylinder, or of the (iiiff 

burnt gast's from fl 

a gas or an oil eii- I ( P ■ || 
gine cylinder. lu 

Edwards’ Air Pump. P 

—^An iiigi'iiious l)ut |j 

simple tyj)e of air iiniiMilrl ' 

pump, in which 

foot-valves are dis- 

penned with The 

water flows eon- ^^ „ 

1 1 n u o u s 1 y h y ^ 

gravity into the bottom of the pump, 
and during the down stroke is forced 
at high velocity, but without shock 
thi’ough ports into the body of the 
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pump barrel, and is then lifted by the 
ascending j)umj) bucket. 

Effective Pressure. —In a double-acting 
steam engine the effective j)res.sure 
on the piston at any instant is the 
diffc'rence between the pressure on th(‘ 
steam side ajid that on the exhaust- 
side of the })iston. 

Effective Sectional Area. —In a part 
undc'r stn'ss, the eross-sec^tional arvn 
Avhieh actually resists the load. 'J'hus, 
in a 1-in. bolt subjected to a tensile 
load the effective secdkjual area is 
not th(‘ area of a 1-in. circle, but 
the area of the circle which has a 
diameti'i* e(jual to that at the bottom 
of the threads, which is considerably 
less than th(^ full sectional area. 
(.Nearly, if the bolt is to be safe to 
resist the load, its size must be such 
that it has the required sectional 
area at the bottom of the threads. 

Efficiency. —The ratio of the amount of 
useful work given out by a machim* 
(or an apjiaratns capabh*- of giving out 
energy in a?iy form) to the amount 
of work put into the machine. 'J’hus, 
the thermal (‘fliciency of a Diesel 
(iiigine is roughly per cent., which 
means that of the total heat emu'gy 
supplied to the (‘iigiiie oiie-third is 
returned as useful work, available for 
driving niacliinery. Tlu' mechanical 
efficiency of a Diesel engine is about 
JK) per C(‘nt., which means that of the 
total powder developed in the cylinders 
about nine-tenths is available at the 
crankshaft or flywheel, the other 
tc'iith being absorbed in diiving the 
(‘ngine itself 

Effort.—'The force applied to ojierate a 
machine, such as the pull ajiplied to 
the chain of a lifting tackl(\ 

Egg-Ended Boiler. —A horizontal cylin¬ 
drical hoih'i* provided with hi'mispher- 
ical end plates. The hemispherkuil 
form of end plate is th(^ strongest 
possible form for resisting pressure, 
but it is not a convenient form for 
boiler work. I’he egg-ended boiler 
is gradually becoming obsolete. 

Egg Sleeker.— See Button Sleeker. 

Eighth Bend.—A bend pipe, the length 
of which, measured along the centre 
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line, is equal to one-eighth the cii*- 
cumfcrcncc of the circle of which the 
centre line forms a jiortion. 

Ejector. — A dmice for withdrawing 
water, ashes, etc. 

Ejector Condenser. —A s])ceial 
form of condens('r used in 
connection with steam 
engines, the princi])le of 
action depending uj)on the 
momentum possessi'd by a 
body of moving water, 
which momentum serv(‘s to 
remove the water resulting 
from the condensation of 
the sicani. Kjoct^.r, 

Elastic. —The j)roperiy pos- 

scss(‘d by a body of recovei’ing readily 
its original shaju' after having been 
strained or deformed in some 
way. 

Elastic Glue. —A mixture of glue and 
glycerine. 

Elasticity. —The (juality of being elastics 
In lOngineering, those bodies are said 
to possess elasticity wtiich arc powHT- 
ful to resist- deformation und(‘r an 
applied force or load, but which 
within certain limits readily recover 
their original shape when the for(‘{‘< 
or load is nmioved. Mild steel 
is a good example of a body 
possessing elasticity. (See Elastic 
Limit ) 

Elastic Limit. If a metal bar be sub¬ 
jected to gradually increasing tensile 
loads it will extcuid more or less, 
the amount of the extensions up 
to a certain point being proportional 
to the loads, and if th(^ loads be re¬ 
moved the bar will shorten to its 
original length. If, however, the 
loads be increasi'd bi'yond the point 
referred to, the (‘xtensions arc no 
long(‘r projiortional to the loads, and 
if the loads be removed the bar will 
not return to its original length, but 
will remain permanently stretched. 
The limit beyond which the exten¬ 
sions are not proportional to the loads 
producing them is termed the elastic 
limit. 

Elastic Modulus.—See Modulus of 
Elasticity. 
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Elbow or Elbow Pipe.—A right-angle 
pipe, i.e. one in which the direction 
of the run of 
the pipe is 
suddenly 
changed 
through an 
angle of 90*^. 
Bend pi]>es, 
where the 
bend is of 
small radius, arc‘ soiuetimcjs spoken 
of as elbows 

Electric Arc.— Sc^e Arc (Electric) 



Elbow or El Low J’lix*. 


Electric Bath.—Th(‘ })ath or vessel in 
w'hich articles are (‘U'ctro-jdated 
Electric Driving.—The driving of ma- 
c'hinery by m(‘ans of electric motors 
Electric Furnace.—A furnace* in Avhieli 
the heat is generated ])y means ot 
(‘l(H;trie currents 

Electrician.—One who has to d(*a.l with 
the manufacture or the re})air of 
electrical instruni(*nts and machinery, 
or with the lay-out or the running of 
eleetrical ma<‘hin(‘ry 
Electric Ignition.—Tlu^ ignition of the 
exi)losive (;hargo in an internal com¬ 
bustion engine cylinder by means of 
an elect no spark 1'his system of 
ignition is now becoming v(‘ry general, 
and rapidly displacing other methods, 
such as the ignition liy means of a hot 
bunsen flame. 

Electricity.—It is not known what 
(fleciricity really is. A jirofessor at 
a university asked a student what 
electricity was, and the student i-e- 
plied that he did know' once but had 
forgott(ui ‘ Dear me ’ ’ ri'plied the 
professoi*; ‘ the only man who ever 
kiiew^ w hat electricity Avas, and he has 
forgotten ' ’ The term ‘ electricity ’ 
is generally used to denote a c(‘rtain 
agency to whi(‘h certain known 
jiheiiomena are due. 

Electric Welding.- Welding carried out 
by heat generated electrically. There 
arc two principal processes, viz. arc 
welding and resistance Avoiding, of 
which the former is the one mostly 
used. Arc welding, A\'hich derives its 
name from the fact that the electric 
are is used, is applicable to work of all 


kinds ; resistance welding, which is 
so called heeause the heat evolved 
depends on the resistance offered liy 
a conductor to the passage of an 
electric current, is applicabki only to 
comparatively small work. 

Electro - Chemical Decomposition.—8ee 
Electrolysis. 

Electrocution.—Death by the j)assago 
of an electrical current through the 
body. 

Electrode.—One of the terminals, in the 
form of a j)lat(*, a (;ondii(;tor, etc., 
by which an electricjal current ent(TS 
or leaves the electrolyi(i (8ee 
Electrola^te.) 

Electro-Deposition.—The de])osit of 
medals by means of c'le'e^lrieal aeflion. 
The process of clt'ciro-plating is one 
of electro-deposit ion. 

Electro-Kinetics.—'I'he* sekmce of elee- 
tneity in motion 

Electrolier.— A form of chandelier used 
for supporting el(*ctrie lamps. 

Electrolysis. -The dccomjiosition of a 
compound suhstaiieo by an electrical 
current Thus, Avater is de'eiomjiose'd 
into its eunsiituent eh'meiits, hydro¬ 
gen and oxyg(‘n, when an ('l(M;trieal 
current is passed through it 

Electrolyte.—A (jomyxnind substance 
which sufleTs decomposition when an 
electrical cuiTcnt is passed through it. 

Electrolytic Corrosion.—The eorrosion 
or w^asting of metallic surfaces, as, for 
example, the wasting of boiler plates, 
duo to the existence of 
eleetricjal cmrreiits inside 
the boiler. 

Electrolytic Decom¬ 
position. — See Elec¬ 
trolysis. 

Electro-Magnet.—An arti- 
fi(;ial magnet jirodueed 
by sending a eurreiit of 
(ileetricity through an 
insulated coil of wire 
wTappod round a piece 
of iron. 

Electro-Magnetic Brake.— 

A special form of brake, 
much used on electric vehicles and 
cranes, its action depending on the 
movement of a shoe or brake block 



Electro- 

Magnet. 
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on to a brake wheel, whi(;h move¬ 
ment results from the magiieiie effect 
produced by sending a current of 
electricity round the shoe or blo(;k. 

Electro - Magnetism . — Magnetism pro¬ 
duced by means of electric currents. 
(vSee Electro-Magnet.) 

Electro - Metallurgy. — The science of 
electricity applied to metallurgical 
proces>ses 

Electrometer. —An electrical instrument 
used for measur¬ 
ing differences of 
potential 

Electro-Motive Force. 

—The force, meas¬ 
ured ill volts, which 
causes the flow of an 
electrical current. 
Electron. — An ex¬ 
tremely small elec¬ 
trical ly charged 
particle of matter. 

Kloclromolor. SUl)posccl that 

su(di elocdrons arc 
])resent in all bodies, and that ^all 
electrical phenomena are the coii- 
secpiema^ of the relative positions and 
the motion of thes(‘ electrons Jt 
is also snpposc'd that the phenomenon 
of light is caused by the vibration of 
electrons. 

Electro - Negative, — Explained under 
Electro - i \) sitt ve 



Electrophorus. —An electrical apparatus 



Electrophorua. 


used for pro- 
d ii c i 11 g 
charges of 
electricity by 
the process of 
induction. 

Electro-Plating. 
—An electri¬ 
cal process 
used for 


covering articles with a thin coating 
of metal. 


Electro-Positive. —^A term used in con¬ 


nection with electrolytic action. Jn 
a simple voltaic cell, for example, the 
copper plate forms the positive ter¬ 
minal and the zinc plate the negative 
terminal. The copper is therefore 
said to be electro-positive to the zinc, 
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and the zinc electro-negative to the 


copper. 

Electro-Pyrometer. —An electrical de¬ 
vice used for determining the tem- 
])erature of hot gases, etc., such as 
the furnacu' gases from steam boiler. 

Electroscope. —A delicate instrument 
used for detecting the presence of 
electricity in a 
body, and for ascer¬ 
taining the st ate of 
electrificatio 11 of the 
body. It consists 
essentia I ly of a glass 
vessel, down the 
centre of which dc- 
])ends a conductor, 
two gold leaves be¬ 
ing attacflied to the 



bottom of the (H>n- 
dncjtor 'Jlie latttT 


Eloclruscopo. 


])asses through the top of the glass 
vess(‘l and is fitted at its njijxT 
extremity vith a brass disc. When 
a charged body is brought near the 
<lisc the gold leaves diverge, and the 
extent of the divc'rgenee is a rough 
mc^asure of the charge. 

Electro-Statics. —The scienoo of elec¬ 


tricity at rest. 

Electro-Technology. —The science which 
deals uith the apiilication of elec¬ 
tricity to ])raetieal uses. 

Electro - Thermal. — Pertaining to the 
generation of heat by means of 
electricity. 

Electrotyping.--r A jirocess of electric¬ 
ally depositing any metal (generally 
copper) into a mould, so as to produce 
an exact copy of something. 

Electrum, —An amber-coloured alloy of 
gold, silver, etc., which was dis¬ 
covered by the ancic'iits to possess 
the property of becoming elcidrilied 
when rubbed by certain other sub¬ 
stances. 


Elephant Paper. —Drawing sheets meas¬ 
uring about 28in. long and 22 in. wide. 

Elevator. —In Aeronautics, the hinged 
fla})S fitted to the rear edge of the tail 
plane to enable the machine to be 
controlled in a longitudinal direc¬ 
tion. Generally, a hoisting or lifting 
arrangement. 
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Ellipse.—The path traced out by a point largely as a polishing and grinding 

which moves so that the sum of its material. 

distances from two fixed points (each Emery Wheel .—A wheel of emery, 
known as a foeus) is constant. It is which is rotated at a high speed and 
approximately of tht^ form of an used for 

oval. Th{' mudhole opening ntuir polishing and 

the bottom of the front end plate grinding, 

of Lancashire and (loniish boilers E.M.F. — A}>- 
is generally madc‘ ajiproximately breviation 

to th(i form of aJi elli])se, and ther(‘ for elcndro- 

are various other ajiplieations of motive force, 
the ('lli 2 )tieal form to engineering Empennage. — 
j)ractic*e. 'rhe tail or 

Ellipse of Stress.—An ellipse dra\An to r(‘ar 2 )lane of an aeroj>lane. 

scale and us(‘d for determining th(‘ Emperor Drawing Paper.— Drawing 
resultant stresses in solids ex 2 )os(Hl to she(‘ts measur’ing about 72 in. in 
compound stresses length and 48 in. in width. 

Elm.—A reddish-brown wood. tllm Empirical Formulae.—Formulae' based 
is very suitable for resisting tlu' ujion the results of (‘\])eriment and 

effects of long ex})osur(5 to water, research instead of upon ])ur(‘ly 

and is conse(iuently much used mat heniatteal analysis 

by civil ('iiginecrs for ])il(‘ construe- Enamelled Bricks.neks having oiu* 
tion, etc. or more surfaces coveri'd with a white 

Elmore Process.—A jirocess of making or coloured enamel Tfu'y are used 

copper pipes by el(Mdjo-d('position. for various ]mrposes , as an instance'. 

Elongation.—The lengthening of ametal for the front of the brickwork s(*tting 

bar which results from th('- ajiplica- of large lioilers, tin' white enaiiK'l 

tion of a tcuisile force to the bar. In giving a clean and bright ajipi'arance 

testing sample strips from boiler to th(‘ boiler-house, and tending to- 

]>lates, crankshafts, etc , the amount w'ards (deanliness and more eflicK'iit 

the strij) (‘xtends when jnilh'd until working 

it breaks is measured on a length 'EnameHmg {Iron and Strcl )—A process 
generally of S tir 10 in. This elonga- of covering iron and steel surfaces, 
tion for good mild stei'l is usually not mostly in connection with small 

less than 20 ])er cent. A less elonga- articles, with the object of protecting 

tion than this is usually takt'ii as an the surfaces against rust, 
indication that the metal is wanting En-Bloc Cylinder Castings. — (Jastings 
ill ductility. In drawing up specilica- coniiirising a number of cylinders 

tions for bridges, boilers, etc., it is (for automobiles) in one piec(i. The 

usually sjiecified that the elongation advantages 

on. samjile strijis S or 10 in, long shall r<‘s ul t ing 

not less than a givc'ii pereentage from cast- 

Thus the Board of Trade recjuirc the ing several 

steel used for the shell plat(*s of steam y 1 in d (‘ rs 

boilers to ha\e an elongation of not togethc'r in 

less than 20 yier cent, on a length of this w^ay 

8 in., whilst the National Boiler are eom- 

Insurance Company sjiecify that pact ness, 

the shell yilates of internally-fired rigidity, 

boilers shall be constructed of steel and strength. The jDriiiciyial dis- 

which shows an elongation of not advantage is that should one 

less than 28 per cent, on a length of cylinder become damaged, all the 
8 in. others may have to be scrapped 

Emery.—^An impure alumina, used along with it. 
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Encastr6 Beam.—A term sometimes 

applied to a fixed beam, i.e. a beam 
• which is fixed 

\ _' firmly at 

CJ_ \ ) both ends, 

1 ^ a n d n o t 

Rncastr.. IJoan,. '“''’'‘■'.y 

j)orted 

End Elevation or End View.—T}it‘ form 
of an object represented on a drawing 
as it would app(‘ar by looking straight 
on to the (md or side of the object. 
Sometinu's termed ‘ 8ide Elevation.’ 

Endless Belts, Chains, and Ropes.— 
Belts, chains, and ropes used for driv¬ 
ing purposes are commonly said to 
be endless, because when the (*nds 
are coupled together th(‘s<‘, in a sens(‘, 
disappear. 

Endless Saw. —S(‘(‘ Band Saw. 

Endless Screw.- A tcuin sometimes 
a])plied to a worm whieii dri\es a 
worm wheel 

Endosmose.— The gradual flowing of a. 
li(juid from oiu‘ com parti mu it to 
another through a dividing ])artition 

End Play,— Play in a shaft or otluu* re¬ 
volving picc(‘ ill a longitudinal dir(‘c- 
tion, i e in the <lir(*etion of the a.\is 
of th(‘ shaft. 

End Posts.—Th(‘ luid struts of girder 
bridges. Since they have to resist 
the whole r(*aeli()ns ri'sulting from 
the load, they ar(‘ (jf much larger 
section than are the oth(*r struts. 

Energy(’a})aeity for doing useful 
work. Then* an* various forms of 
energy, sueh as eheinieal energy, 
eleetrieal energy, and ineehanieal 
energy 

Energy of Motion,—S im* Kinetic 
Pnercy 

Energy of Position.-- See Poi’entiae 
Energy. 

Engine.—(Generally, any maehim* wiiieh 
is su})plied with some foiin of power 
and which performs certain meehan- 
ieal operations 

^rhe term nowadays, however, is 
applied mostly to those maeliines 
wdneli utilise air, gas, oil, steam, or 
water as the motive power. (See 
Air Engine, (Ias Engine, Oil 
Engine, Steam Kncjine, etc.) 


Engineer. —One who has to deal with 
the design or the manufacture of 
machines and structures, or who is 
eoiicerned with the running of 
machinery. 

Engineering.—The science and art of 
applying the forces of nature to the 
use of mankind. There are many 
difTt*rcnt kinds of engineering, such as 
Electrical, Mcchanic^al, t'ivil, Struc¬ 
tural, Motor, (kis Engimau’ing, })ut it 
is not possible to deline exacdJ.y what 
each particular branch constitutes, 
siiict*- each branch may include more 
or less of aiiotber branch. Thus the 
work of ihe motor engineer includes 
Mechanical, Electrical, and Struc¬ 
tural Eiigm(‘cring 

Engineers’ Brass.—A tough and strong 
form of brass (*onsis1ing of from 7o to 
90 per cent of coiijx*!’, 2 to 10 per 
cent, of tin, and 2 to 20 p(*r (icnt. of 
zinc. 

English Bond—See Bonding 

English Truss.—A roof truss of the form 
outlined in 

the ill us- 1\ I 4 

Iratioii. . 

Entablature, ^ j 

Anovor- 
head cast 

iron frame supported on columns. 

Entering Tap.—S€*e 'Faffr Tap. 

Entropy.— 1’his may be defined as 
h'ligth on a diagram w hose area repre- 
.sents h(*at units and wliose ordinates 
or vt^rtieal lieights represent absolute 
tenip(*ratures. 

Envelope. —A term sometimes applied 
to an out (‘I* casing of a machine or 
structure, such as 
the shell of a steam 

Epicyclic Gear.—An 
arrangement. of V \ 
gearing in which ^Jj 

the axes of some of 
the wheels are not ' 

(lxo<l, but rotate ^ j ,i<,Oear. 
around another 

axis. Such gear is employed in 
machines where a certain required 
motion would be difficult to obtain 
wdth an ordinary train of gearing. 


English Truss. 


Epicyclic Gear, 
s employed in 
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Epicyclic Train.— See Epicycltc Gear. 

Epicycloid.— The curve traced out by 
any point on the circumference of 
a circle which rolls round the outside 
of another (larger) circle. The faces 
of cycloidal wheel teeth are made 
to this curve. 

Equaliser.—In Aeronautics, an auxiliary 
plane for giving lateral stability to an 
aeroplane In Klectrical Kngineering, 
a device for maintaining an equal 
})ressure over Ji transmission system. 

Equality of Moments.— See Principle 
OF Moments 

Equalling File.— A vc^ry thin Hat lile. 

Equilibrated Arch.—The line of resist- 
aiKic in an arch Avhich is in stabh* 
equilibrium. 

Equilibration. —Th(‘ state of being 
balanced 

Equilibrator. —Any dcwic-e used for 
maintaining a body in a state of 
c(|uilibrium. 

Equilibrium. —A body is said to be in 
(‘(|uilibrium vvdieii tin* forci's acting 
upon it so counteract one another 
that then' is no tendency for the body 
to mov^(‘ 

Equilibrium Polygon. — S(‘e Force 
Polygon 

Equilibrium Ring.— A ling fitted to a 
slidt' valv(* to prevent undue pres¬ 
sure acting dovMi on the valv(*, thus 
rediK'ing tlu* friction 

Equilibrium Valve.— See Double-Beat 
Valve 

Equivalent Bending Moment. —In a 
shaft subjected to both bending and 
twisting the equivalent bending 
moment is one which has the same 
effect as the combined bending and 
t^visting moments. If BM, is the 
equiv^alent biMiding moment, TM 
th(‘ twisting moment, and BM the 
bending moment, then, 

bm,- BM I Vtmh-b m-^ 

Equivalent Twisting Moment. —A shaft, 
such as an engine crankshaft, may 
be subjected to both a bending 
moment and a t wisting monu'nt In 
calculating the strength of the .shaft 
in such cases, it is eiistomary to 


determine an equivalent twisting 
moment, i.e. a twisting moment 
whi(;h will have just the same effect 
as the combined effects of the actual 
bending moment and tht' twisting 
moment. It may be proved that if 
TM is the equivalent twisting 
moment in say tons-inehes, BM the 
actual bending moment, and TM the 
actual twisting moment, all in tons- 
inches, then, 

TM,-BM-f-Vl'M^ I BM- 

Erecting. —The ojieratiori of assembling 
all the prepar'd parts of a machine 
or stru(;tur(‘ 

Erecting Shop.—In an engineering 
works, the particular workshop w here 
the parts of a machine, after having 
been machined and ])ro})erly ])!•('- 
pared, are finally assembled to form 
the iinished machine or stniotiire. 

Erg.— 1 "he unit of work on the C(i} S. 
systcun It is equivalent to the work 
done in overcoming a ri'sistanci' of 
one dyne through a space of one 
centimetre. 

Ericsson’s Engine. —An old type of heat 
engiiu', in which air was list'd as the 
working fluid, the jirt'ssni’e bt'ing 
maintaiiK'd constant, whilst tht' air 
was passed through a regenei'ator. 
'I'he iiiditaitor diagi am was eonqiost'd 
of tw'o isothermal lines and two lines 
of t*(|ual pressure. 

Escape Valve. —A s])ring-loaded valvt' 
used on steam eiigint' cylinders to 
])rovide a, means of 
estaipe for any water 
which may collect in 
the cylinder from t^oii- 
demsal ion of t he steam, 

])riming, etc. When 
no e.sea})(' valves are 
jirovidt'd, the moving 
piston, by forcing the 
water into the (‘k'ar- 
a 11 c e spat* e a ii d 
coming into contact 
with the im])risoned 
watt'r at the end of 
the stroke, is liable 
cylinder ends. 

Estimate. —An estimated price or cost 
ft)r carrying out certain work. 



Escape Valve. 

to break the 
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Ether. —weightless fluid which is 
supposed to pervade all space, and 
through which electricity, heat, and 
light are transmitted. 

Euler’s Formula for Struts.—A tornluhi 
for determining the crushing load on a 
long pillar or strut. ^I'he formula is 


EJ 


where P is the crushing 


load, say in tons, E is the modulus 
of elasticity of the mat(U‘ial hi tons 
per scpiare inch, 1 is th(‘ moment of 
inertia of the se(ition of th(» j)illar, 
and Ti the length of the ])illar in 
inches. 

‘ E ’ Values.—The* mimer K^al values of 
the moduli of ('lastieity for various 
materials. (See Modulus of Elas¬ 
ticity ) 

Evaporation.—Tin* conversion of a lupiid 
into a vapour or gas ; as, for example, 
the conversion of water into steam 
hy th(* application of lu'at 

Evaporative Condenser.—A steam <‘ngine 
condens(‘r consisting of a large 
number of piyies through which th(‘ 
st(‘ani is made to pass. The pipers 
are (tooled by cold water which is 
allowed to trick!(' over them 'riiis 
cond<'ns<‘r diff(‘rs from others in tin* 
res}K*et that the exhaust steam, in¬ 
stead of merely raising thi* tempera¬ 
ture of the cooling water, evajiorates 
a (nnsid(*rable portion of the water, 
so that a large quantity of heat is 
taken from the steam by a com- 
pa?*ativ(*ly small quantity of water. 
Whei'c*, tlu*r(*f<)re, tlu* supply of 
cooling water is limited, the evapor¬ 
ative cond(*nser is a very suitabh* 
ty])e 

Evaporative Value.—numerical value 
which represents tiie number of 
])Ounds of water at 212"" E. which 
can be evaporat(*d into steam at 
212’ F. by the heat delivereil 
from th(^ complete laimbustion of 
1 lb. of a given fuel Since 900 
B.Th.U. are requir(*d to evapor¬ 
ate 1 lb. of water at 212° F. into 
steam at 212° K., and since the 
heat given up by the completi^ 
combustion of 1 lb. of a given 
fuel is the calorilit^ value of the fuel, 


it follows that: Evaporative Value 

of For good 

966 

Welsh coal having a Calorific Value 
of 14,500 B I’h.U., the Evaporative 
Valm* is 15 approximately. 

Evaporator'i^An apparatus used for 
evapoi’ating liquids with the object 
of removing im- 
yiurities. Tn Marine 
Engim‘(‘ring ei apora- 
tors are UH(*d for 
evaj)orating sea wat er 
in ord(*r to obtain 
wat(T suitable for 
feeding tin* boilers. 

Even Pitch.—A term 
used in eoniu'ction 
with screw thr(‘ads 
to denote that the 
number of threads Evaporator, 
per inch of length is 
tlu* same as the number of threads 
on tlu* leading s(‘r(*w' of the lathe in 
which the screw is to b(* cut, or is 
some regular multiph* of this, twice, 
thre(‘, or four times, and so on. 

Excavation.—chaniu*! or boh* formed 
by (*utting aw'ay earth. 

Excitation.—The charging of a body 
with el(‘etricity or magnetism. 

Exciter Dynamo.— A s])(‘eial eleetiic 
generator nsc'd for exciting another 
g(*nerator 

Exhaust.—The release of steam or gas 
from an engiiu* cylinder. The jias- 
sage by which tlu* steam or gas 
escayies is sometimes spoken of 
shortly as the (*\haust, but more 
strictly speaking, such passage is the 
exhaust port or exhaust j)assag(*. 

Exhaust Lap.—In a slide valve in an 
engine cyliiuh*!*, tlu* nu‘tal w^hich over- 
lajis the iniK'r (‘dges of the steam 
ports when tlu* valve is in the eeiitral 
])osition. The (*fTect of exhaust/ lap 
is to delay tlu* rt‘leas(* of the steam 
from the cylinder, and to close the 
exhaust earlier, which results in 
greater compression of the steam. 

Exhaust Line. The line on an indicator 
diagram w hioh repres(*nts the exhaust 
of the steam (or the gas) from an 
engine cylinder. 
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Exhaust Ports. —The passages or ports 
in a steam engine cylinder through 
which the steam is exhausted. 

Exhaust Steam. —The steam which is ex¬ 
pelled from an engine after having done 
its work in the cylinder or cylinders. 

Expanded Metal. —Sheet- metal formed 
into a network and used in connec¬ 
tion with plaster vx)rk, reinforet‘d 
(‘oncret-e construction, etc. 

Expander. — A tool used by boiler¬ 
makers for enlarging t-hi^ ends of 
boiler tubes 



w i t ]i t li 
objt'ct of 
venting 
the tubes 
from draw¬ 
ing out of 
the tube 


plates. 

Expanding Mandrel. —A sp(‘eial form of 
lathe chuck which, instead of gripping 
the work (‘xternally in the usual 
maniK‘r, seeurt^s it by intei’ual grip¬ 
ping, tht‘ work being jirovided with 
a bore. 


Expanding Metal. —A tcTm ajiplied to 
bismuth, which possesses the unusual 
property of expanding on cooling 
^rhe m(»tal is used for filling up holes 
Expansible Mill. —A milling eutt(‘r so d('- 
signed that the width of the grooves 
cut by it may be maintained constant 
in spite of the fact that the caittei 
has to be ground from time to time. 
Expansion. —An increase iulength, area, 
or volume. (See Line ah Kvcansion, 
SuPERFK^iAL Expansion, and Volu 


METRi(3 Expansion.) The term ex¬ 
pansion is used in connection Avitli 
steam engines to denote that jieriod 
of the piston strokt* during winch 
the steam is i*\])anding behind thi‘ 
piston, i e. the period between th(* 
cut-off and the release. 


Expansion Bolt. —A special design of 
bolt jirovided with an expanding ar¬ 
rangement which enables the bolt to 
se(*ure a part to another part through 
the medium of a blind hole iu the 


latter part. 

Expansion Coefficient. —See (-okfei- 
ciENT OF Expansion. 


Expansion Coupling. —A form of shaft 
coupling provided with corrugated 
steel discs with the object of allowing 
a certain amount of end play to 
take place. 

Expansion Curve. —The curve on an 
indicator diagram which represents 
the c'xpansion of the stt^am (or gas) 
in an engine* cylinder. 'Fhe eairve 
generally a])pro\imates to a hyper¬ 
bolic curve ; in otln'i* words, the 
steam (or gas) usually expands 
a])])i*oximately in accordance Avitli 
Boyl(‘*s Law, which is ref)rest*nted 
by the* (‘(piation pr r, Avhere p 
repi‘(*sents ])r(‘ssnres and r volumes, 
(‘ b<‘ing a- constant Actually, the 
expansion is rejirosented by an 
equation of the form wlu'n* 

n is a. constant whose valut* defieiids 
on the conditions of working, etc*. 
As a rule*, this value approaches vciy 
closely to unity. 

Expansion Cushion. —A dc'vicc* sonu*- 
what resembling a cushion, inserted 
in steam })ipe 
range's for taking 
up expansive 
movements 

Expansion Gear. — 

The* nu'chanism 
whiedi operates 
the valve^s in a 
variahle or auto¬ 
mat ic expansion 
steam engine. Expansion Ciislnou. 

Expansion Hoops.— 

A te*rm sometimes applied to Bowling 
Hoops, sine*e the hoops are capable 
of taking up a certain amount of 
the expansive movement of the fur¬ 
nace and 
flue tube of 
which tlio 
hoo])s form 
a jiart. See 
Bowling 
Hoop. 

Expansion 

Joint.- .4 Expansion Joint, 
joint of the 

stuffing box and gland type used on 
steam })ipes to take up tlie expansive 
movements of the pipe's. The end of 
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one pipe is enlarged to receive the end 
of the adjoining pipe, })aeking being 
provided to maintain steam tight¬ 
ness. Theoretically this form of 
joint is the best, but in pra<?tiec it 
frequently beconi(‘s faulty through 
the pipes not being in true align¬ 
ment, or througli th(‘ ])acking be¬ 
coming baked liai'd so tliat bindnig 
occurs. 

Expansion Plate.—The u])p(‘r valve of 
a Meyer expansion valve. It is often 
called an expaitsion ])lat(‘, bec-ause it 
consists essentially of a flat plate 
provided ^\ith ports or passages foi 
the st(‘am. 

Expansion Rollers, — KolUas placed 
under girders, steam ]>ij)es, etc , 
with the object of allowing th(‘ 
girders or pipe's l-o iiiove fre(‘l\' 
wIk'ii tlu'so expand or contract 
as a result of changes of temjiera- 
ture. 

Expansive Working.—^J'his tc'rm is 
a})plied to the working of steam 
engines in wdiich tlie expansive ])ro- 
perti('s of th(' steam are utilis(‘d. 
The groat majority of engiiK's work 
expansively. 

Expended Energy.— I'lie enc'rgy us<‘d 
up in ]3orforming any given ojx'ra 
tion. 

Explosion.—Extrenu'ly rapid or sudden 
combustion, accompanied by heat 
and light and the generation of groat 
pressure. In a pc'trol or gas ('iigine 
cylinch'i* an ex])losiv(' mixture is 
fired, and the jm'ssure genc'ratc'd by 
th(3 explosion is made use of to driA (3 
the piston fojwvard. Cemu-ally, an 
explosion is a sudd(‘n ])urstiug of a 
vessel ('xposed to internal fluid 
pressure*- 

Explosion Chamber.—That part of an 
internal combustion ('ugino cylinder 
enclosed by the end of the cyliiide*!* 
and the piston when at the beginning 
of its firing stroke, so called because 
the explosion of the charge; is effccte*d 
therein. 

Express Boiler.—A boiler of the water 
tube type. 

Extension.—See Eloncjation. 

Extensometer.—^An instrument, used in 


connection with the tensile testing of 
iron and steel, ete; , its function being 
to determine accurately the exten¬ 
sions produced in the bars being 
tested for small increments of the 
load. 

External Characteristic.—A curve ob- 
iaiiK'd ])y jdotting on stpiared paper 
the terminal voltage and the currc'rit 
from a dynamo ; called external char- 
act('ristio to distinguish it from tin* 
internal characderistic, which is 
obtaiiH‘d ])y jilotting values of the 
total voltage in the armature coils 
with the cm rent in anqxu es. 

External Flues. - The brickwork flues 
built round Jjancashire, fornish, and 
other boiU'i’s ; called external hues to 
distinguish them from the flues or 
passages inside; tin* boiler, as for 
(‘xamplo the intc'rnal dm; tulies of 
Jiancashire boilers. 

External Forces.— Forces or loads acting 
externally, or from AMthont, on a 
body, as distingnislu'd from those 
acting within the material of aaIucIi 
the body is comjiost'd, such as those 
brought into Ix'ing in the ease of 
castings, through nneepial cooling 
and contraction. 

Externally-Fired Boiler.—A horizoidj^ 
(;ylindric.al steam boiler, Ibe tiro to* 
which is ])]ac(*d ^ndc'rneath the 
bottom of tlu; sludl mst(*adtpf inside 
a furnace* tube running through the 
boiler. This ty[)e; of boiler has now 
become; alme)st obsede-te, jirineupally 
on account of its lialiihty to di'velop 
fractures at tlie riveted circular 
seams,.tlu* result of the great differ¬ 
ence of tern pe*raturc belw(*e*n the 
uppe'r and leiAver parts e>f the sliell, 
which sots up HCA^ue* stresses owing 
to the unequal exjiansion and con¬ 
traction. 

External Screw or Thread.— A screw 
thread on a rounel pie;ce such as a 
bolt, set-screw, or stud, in contra¬ 
distinction to eine* in a hole. 

External Work.—A te*rm useei in con¬ 
nection with the eva])oration of water 
into steam and the subsequent use of 
the steam for driving an engine 
piston. The heat required for con- 


a 
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rerting the water, at the l)oiling tern- mainly to such holes as are prepared 
perature, into steam is t(‘rmed latent for the re(*(‘])iion 

heat, and most of this is used in of a shaft, pin, or 

bringing about moh'culaT changes. sj)indle. 

A small j)ortion, howt^ver, is utilised Eye Bolt.—A bolt of 
for driving the ejigin<‘, and tlui work the form shown in 

so done is termed the external work illustration. TTsed 

Extractor.—See Fekrcj.e Extractor. princi])ally for lift- 

Extrados.—The u])])(t surface of an ing ht‘avy parts, 

arch. th(i thn'adtal j)or- 

Eye.^A term sometimes applied to the tion of the bolt 

central lioh* in a pull(‘y or wh(*(‘l boss, being screwed into a tajiped hole 

and to other holes in machine jiarts, prepared in the jiart to bo lifted. 



Face.—A flat surface on a (tasting or 
forging; g(‘nerally,a prinei])al surface. 

In a t'ootlied wlicfd the face of a. 
tooth is that portion of th(‘ su?*faee 
of t]i(‘ tooth, on each sichs Avhieh 
runs across tli(‘ w1k‘(‘ 1, and which li(*s 
ab()V(' tfie pitcli surface. 

Face Chuck.—A tiu-m sometimes ap¬ 
plied to a fa(;e plate. 

Face Friction Gearing.—A form of gear¬ 
ing used on many automobiles, in 
which two frict ion discs are emploved, 
these lieing held tog(‘ther hy a ])r(\s- 
sure suthcKMit for one disc to rotate* 
the other. It combines clutching 
and s])ecd-changing functions. 

Face Lathe.—A lathe sp(*cially ada])ted 
for facing work, i.e. maeliining flat 
surfact‘s wdneh arc arranged in the 
lathe jierpendicuLir to the axis of the* 
lathe mandrel, so that tlu* tool travels 
at right angles to, inst(‘ad of in the 
direction of, the lathe bed. 

Face Mould.—A mould used in connec¬ 
tion witli tlie build¬ 
ing of curved w alls. 
Face Plate.—A disc 
or plate wliieh re¬ 
volves with the 
spindle of a lathe* ; 
it is provided A^ith 
suitable holes 
which enable the 
w ork to be turned 
to he secured to the plate and thus 
rotated witli the s])indle. 



Face Jdatc. 


F 

Face Plate Coupling.—A flanged eoiip- 
hng. 

Face Spanner.—A s})a-nn(*r which is pro- 
\ id(‘d w i1 h tw'o short, projecting pins, 
Avhich Jit into eorr(*s]ionding lioles 
])rovi(l(*d in the pieea* to be* s(*rewed 
or nnser(*w'ed by the spaniu'r 

Facing.—Tlie maeliining of a. face on a 
easting or a forging. Also a face*. 

Facing Head.—A device* d(*signed to 
enable j)i])(* fianges and the like to lie 
fae(‘(l in a drilling machnif* 

Facing Machine.—Any nuu'hnu* adapted 
to the facing of jipic flang(‘s, bolt 
heads, (*t(*. 

Facing Sand.—Tn lirass easting, a very 
fiiKi sand us(‘d for facing the moulds 
In iron easting, a sand (‘omposed of 
about SIX jiarts of old sa-nd to four of 
new^ sand and one of coal dust. A 
facing of such sand forms a protective 
eov<*ring for the mould, inasmuch as 
it prevents the (!h(*mical combination 
wliich would he lialilt* bo take place 
between certain ingi’edieiits in the 
ordinary sand and the molten metal. 

Factor (Dutqram) — See Diagram 
Factor. 

Factor of Safety. — In designing 
machines or structures, it is usual to 
]iro])ortion the parts so that under 
working conditions they will never 
he exposed to more than a e(*rtaiu 
safe stress. The ratio of the n It imate 
stress of the material to the safe 
stress is termed the Factor of Safety. 
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In practice tlie numerical value of 
this factor varies largf^ly, depending 
upon the nature of the material and 
the load, whcdlier there is any tend¬ 
ency to wasting i)y corrosion, and so 
on. Whore the mat(‘rial is absolutt^ly 
reliable, and the load of a steady 
nature, a factor of safety as low as 
5 or even 4 will bo satisfactory, l)ut 
in tiie case of nuMiibcrs made of un¬ 
reliable or brittle material, such as 
cast iron, and expos(‘d to loads which 
are a])ijli(‘d in tlu^ nature of a. shook, 
such as the load on a st(‘am Jjanimer, 
a factor of saft'ty as high as 12 or 
even 15 is di'sirabh' 

Faggots.— Pi(‘ces of wrouglit iron which 
are subseqiuMdly rolk'd into bars, 
j)lat(‘s, et(!. 

Fahrenheit Thermometer.—A theriuo- 
ineter on w'hi(*h the fr(‘(‘zing point is 
marked ,‘12 ‘ and the*. l)oilmg point 
212 so that the range of tempiTature 
betwe(‘n the fn'ezing and tlie boiling 
])oints is ISO". 

I'o conv(‘rt l^'ahrenlieit t(‘m])era- 
tiires to (V‘ntigrad(‘ it is only necessary 
to subtract 52 from the Fahrenheit 
reading and multiply the renmnder by 
5. ^J’hus, 212^ F. is equal to iO(F (\, 
i.e. (212-52);; -isox C. 

Failure. —The breaking dowm of a 
machine or structure, or some detail 
of a macbiiu' or structure, as a 
result of an overload, Avc^akness of 
matiuial, or othcT cause*. 

Fair. —A term ajqilied to rivet hol(*s 
which are to ccune togetlier for the 
reception of a common rivet, when 
the holes are (ixactly coincident with 
each other. 

Fairbairn’s Buie. —A ruh* or formula 
based on the results of expcTiments 
for finding the*, (jollapsing ])ressure of 
plain furnace tubes exposed to ex¬ 
ternal j)ressur(\ The rule is— 

800300 ^ 2.19 

where ^=the pressure* required to cause 
collapse, in Ihs. per square 
inch, 

i=thi(5kness of tube in inches, 

Z= length of tube in fc'cd, 

(Z=diameter of tube in inches. 


This rule, it should be noted, is 
only applicable within certain limits. 
For short tubes it gives collapsing 
pressure's which are too high, and for 
long ones results whi(;h are too low. 

Fairing.—The eov(*ring of some part of 
an aeroplane wuth some material such 
as fabric or shec't aluminium, with the 
(jbjoct of stream-lining the part. 

Fairlie Engine,—A lociornotive having 
both a leading and a trailing bogie. 

Falling Weight.—In a pile driver, the 
weight wdnch is made to fall on to the 
piles; in a steam hammer, the total 
W(*ight of tlu5 ])arts which descend 
during the working of the hammer. 

Fall of Potential.— A drop in t he voltage 
of an electri(5 current flowing along a 
eoiiduetor. 

False Core.—A drawback used in lirass 
inonlding. 

False Riser.—A special rist'r used in 
connection with proj(*e1itig ])ieees re¬ 
quire‘d to he* formed on a easting in 
eas<‘s w'li(*re tlu^ projeeiing pu'ce* 
cannot be reaedied conveniently by 
the oi’dinaiy form of risc'r. 

Fan.—A rotating wdu'e*! provided with 
suitable blade's, and used feir ])ro- 
due'ing a eliaught 
either for furnace 
work or for venti¬ 
lating pur] loses. 

Fan Blade Spoke Fly¬ 
wheel . — A eh'sign 
of flywheel used on 
e*ertain automeibile 
engiiK^s, in whie*h 
the conneiction be- 
twT(ui the beiss and 
the rim of the whe*e*l 
is made by means eif spoke's which 
have' the form of a fan blade. 

Fang Bolt.—A special feirm of bolt used 
for se'eairiiig metal work to timber. 
It is provided with a nut of triangular 
form, so that when the bolt is screwe'd 
uj), the t urned-up corners of the nut 
will pe'netrate the w^ood and so 
effect a secure fastening. 

Fan Motor.—An electric motor, as used 
for driving a fan. 

Farad.—'J'he unit of electrical capacity, 
equivalent to the capacity of a eon- 
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denser which gives a difFen'iiee of 
potential of one volt when holding 
one coiiloinl) of t‘leclricity. 

F.A.S.—Abbreviation for ‘ Frei* Along¬ 
side Ship.’ 

Fascine. —A bundli* of t w igs alioiit 20 ft 
long and 1) in. to 12 in. dianuder 
Fasciru's are us(‘d tor forming founda¬ 
tions in wet ground, the bundles 
being laid altcTiiatcdv Jcaigtlnvise and 
crosswise on a b(‘dding f)f clean sand 
or gravel, the whole being aftiTW'ards 
covered with gravel. 

Fast Coupling. - A shaft coupling which 
is ])ernianently s(‘curt‘(l to the shaft, 
in contradistinction to one wdiieh has 
one portion cajiahle of being mov(‘d 
along the shaft, as, for exain])le, a 
claw' c*ouj)liiig 

Fastening Down.—J'he hulting down 
or otherwisii fastening down of a 
machine or striictun*, or of sonu* 
d('-tail of th(‘ macliiiic or structure, to 
a foundation, or to some otlu'r ]>art 

Fast Headstock. —That ])art of a lathe 
winch contains 
lh(5 mandrel, the 
speed cone, <‘te 
Fast Pulley. — A 
])ulley whieli is 
sec* u rely lixed to 
Fast Headstock a shaft and com- 
])(‘ll(*d to rotate 
witli the shaft, as distinguished from 
a loose piilh'y, wdiieh j'lms looscdy 
on tlie sliaft. In oi’ch'r to start and 
stoji a machine, tluae must generally 
he a fast and a loose imIUy, the 
driving belt ruimiiig o!i the loose 
pulley when the machine is at rest 
and on the fast ])ullc‘y when the 
macdiine is in motion. 

Fathom.— A distance or depth of 0 ft 

Fatigue.—The weakcaiirig whieli mate¬ 
rials su(*h as iron and steel gradually 
undergo after being exjiosod to laige 
mimbcTS of a})])heations of strevss. 
If a bar of mild stc*el 1 S({. in. in 
sectional area be pulled gradually in 
a testing machine, it will be found 
tliat a. total pull of about 110 tons 
will suftiee to bn*ak the bar. If the 
total pull he ](‘ss than 110 tons, 
failure will not (M^nir with a single 



application of the load, hut if the 
load be nearly 30 tons, and it be 
repeatedly applic^d and removed, a 
few apjdieations will serve to ]>roduee 
failure. Tlie cause of the failure is 
the weakening or fatigue st‘t up in 
the metal. If the pull be very iniK^h 
lc‘ss than .30 tons, then the bar may ho 
jmllcd rc^pcvitcHlly without showing 
any evidence of wi'akc'iiing. (lener- 
ally, if nunnhers of ma(;hines or 
struciturcis be designed so that the 
stress to which th(*y art* exposcxl is 
conijiarativ ely low', tht\y are not 
liable to sutler appreciably from 
fatigue, hut modcTately stressi'd 
parts art' always liable to fail without 
w'ariiiiig after having worked through 
a long term of yt^ars. 

Fats.—Oils which are solid at ordinary 
temperature's, hut which (}uickly melt 
when exposed to heat, list'd largely 
as liiliricants for machinery. 

Faucet.—The enlarged end of a pijio 
which is intendeil to receive the end 
of another pipe. 

Fault.—In ek'etru'al work, any defect 
in a circuit, such as a It'akage of 
current to earth, a hrokt'ii conductor, 
et(5. 

Feather Edge,—A ti'rm a])])li('d to the 
edg(‘ of a ])lalt‘, or other article, when 
the edge is ta-pi'rtid off so as to he 
sharj), like a cuitting edge. 

Feather Key.—A ki'y sunk into a shaft 
or ftirged with Iht' shaft, and used 
for the purj)os(‘ of eompi'lling a 
jmllt'v, wht't'l, or other part to rotate 
AMth tlie shaft, i)ut at the same time 
allowing tlui ])ulk'y, etc., to slide 
along the shaft Jn order that the 
part may movi^ along the shaft, its 
ki'yvvay must be cut so that the key 
is a ‘ sliding fit ’ wdthiii it, i.e. such 
a fit that movement may take place, 
without, liowx'ver, tlu're being any 
slackness, W'hi(;h W'onld constitute a 
‘slack fit.’ 

Feed.—This tt'rm is applied to the 
water fed into a steam boiler, and 
also to the amount f)f movement 
given to a cutting tool by the feeding 
mechanism when a fresh cut is com¬ 
mencing. 
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Feeders. —Tii an electrical distribution 
system, special cables which run 
direct from the generating station to 
the conductors which distribute the 
current, i e. the ‘ distributors.’ 

Feed Heater. — See Feed Water 
Heater 


Feeding. —Su])])Jying a boiler with 
water. In foundry Avork, the work¬ 
ing of a feed rod inside a runner or 
riser of a mould with the ()l)j(*ct of 
imsuring a frc^e flow of molten metal 
so that full comj)ensation will be 
made for any shrinkage' wiiicii occurs 

Feeding Gate. —An additional oi-ifice 
through which molten metal may be 
pour('d into a mould to compensate 
for shnnkagi* of th(‘ metal. 

Feeding Head. —A lu'ad of metal xifo- 
vided over a, mould to ensure com¬ 
pactness in the finished easting. 

Feed Pipe.— 'liie- })ipo bj" which the 
AA^ater is conveyed from a feed tank, 
or the hot aa (‘11 of a e.ondenser to a 
boiler or IkmUts 

Feed Pump. —A ])ump for forcing boiler 

f I AA ater 
1 n t. o t h c 
boiler. 

Feed Rod. — 
F li e r o d 
u s (‘ d for 
f e e ding 
AAhen pour¬ 
ing in()lt(‘n 
metal into 



Fet'd Fuinp 


a mould. (S('c Feedinc;.) 

Feed Screw. —In a machine', tool the 
s(;rew' which, by its rotation, giAa'S the 
required fet'd to the e.utting tool. 

Feed Tank. —^A tank containing a sii])ply 
of Avater from which tli(^ feed for a 
steam hoih'r is taken. 

Feed Water. —The watt'r fed into a 
steam hoih'r ; often s])ok(‘n of sim])ly 
as the ffpd. 

Feed Water Analysis. — A clnmiicaJ 
analysis of boiler feed A\ater, madt' 
with the object of dt'termiuing 
wliether or not the Avater is suitable 
for feeding the boiler. A good watci- 
should he non-eorrosive, and com¬ 
paratively free from seale-fonuing 
matter. 


Feed Water Heater, — An apparatus 
w^hieh raises the lemjieraturc of the 
feed w^ater passing to a 
boiler, the heat of the 
exhaust steam from the 
engines being utilised for 
the purpose. It generally 
consists of an arrang('meiit 
C)f tubes thj’ough which the 
st(‘am is made to flow, 
the Avaler surrounding the 
tubes; or the steam may 
surround the lulx's, Avhilst 
the' welter flows through 
them. iVod\V..ui 

A fet'd w iiter heater Merves ' 

th(' sanu' jiur^iose as an economiser, 
but in tile one ease the heat in the 
exhaust steam is utilised, and in the 
other the heat in the Avastc gases 
from the boilers. 

Feed Water Regulator.-- A device fitted 
to a steam boiler with the object of 
pr(‘ venting 
the Avater 
level filletu- ,, 
at mg more 
than a 
\^(*ry small 
amount If 
the h'vt'l IS 
allo\A('d to 
r 1 H e too 
h i g h, t h e 
boil(‘r is 
1 i a I) I e t () JA'od Wider Kegiiliitor. 

‘ f> r i 111 

and the uppi'r Avater gauge cock to be¬ 
come jiarlially ehoki'fJ with scum and 
dirt, when the gauges cannot be relii'd 
u])on. If the l(‘v(‘l bealloAAi'd to fall 
too loAV, the furnace erowns are 
liable to I)('eome ban'd of AV'ater and 
ov’^erheati'd, avIk'ii danger of collapse 
and rupture is incurrt'd. A fc'i'd 
water ri'gulnlor tends to eliminate 
th('se risks, and by preventing un¬ 
due fluctuations of water lev^el also 
tends towdirds more economical 
working. 

Felsite. —A fine-grained igneous rock 
used for road construetion. 

Felspar. —A silicate of alumina used 
for road construetion. 
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Pelt. —^An unwoven fabric consisting of 
wool, soriK^tirru'S Avitli hair, and made 
compact by pressure or heat. Used 
as a covering for steam j)ipes, 
boilers, etc. 

Female Gauge, — Explained under 
Cylindrical Gauges. 

Female Screw Thread. —A screw thread 
tapj)ed in a hole, in coiitradistincliou 
to one formed on a round rod or 
pipe. 

Fence, —Any form of prot(acting cover¬ 
ing a])piied to a machine tor saf(‘- 
guardnig tlie workmen and others 
from accid(*nt. 

Fencing In. — T\h' lilting of suitable 
fences for maeliineiy (See Een(JE.) 

Fender. —A guard or a protecting plate 
placed ov(‘r a maelnm^, or some part 
of a machine, for the purjiose of 
preventing aceidinits to persons about 
the machine. 

Fenton’s Metal. —An alloy of about 80 
])er cemt. zinc, lo ])er cent tin, and 
5 per cent. copp(‘r ; it is used ns a 
wdiit(‘ b(*aring metal. 

Ferguson’s Paradox. —An epicyche gear 
designed to giv(' three dillerent 
motions on one axis. 

Ferric Oxide. —Tli(‘ compound of which 
certain iron ores, such as the red and 
brovMi hematiti's, and sjiecular iron 
ore, chiefly consist. 

Ferrite. —Pure, or almost pure, iron. 

Ferro.— »See Eehro-Ma^jcjanese. 

Ferro-Chromium.— A comjiound of iron 
and chromium, used for facing certain 
2)arts of moulds for sit'd castings, 
where very hard surfaces arc rctpiired. 

Ferro-Manganese, or Ferro. —A com¬ 
pound of iron and nuinganesc, i t*. a 
variety of pig iron containing over 
20 ])i‘r eeni. of manganese. It is 
much used in the manufacture of 
steel for effecting tho carburisation 
of tho nit'tal necessary to produce 
steel of the desired quality. 

Ferro - Prussiate Paper. — A specially 
prepared paper used for the produc¬ 
tion of blue prints. 

Ferrous Carbonate.— The compound of 
which many iron ores principally 
consist—spathose, clay iron stone, 
black band ore, for examxile. 


Ferrule.—A hollow cylindrical piece of 
metal placed inside the end of a tube, 
or outside the ends of the wooden 
handles of tools, for the purpose of 
.strengthening the ends. Wetod 
ferrules are placed outside the ends 
of the tubes of surface condensers, 
wuth the obj(‘ct of enabling a tight 
joint to bo inadt’! between the tube 
ends and the tube 2 >lat(', tho wood 
swelling when it biiconies wet. 

Ferrule Extractor.—A device for r('- 
movmg ferrules from th(i smoke tubes 
of locomotiAT^ fypt' boilers, etc. 

Fettlers.— Men ('m})l()yed in foundries 
to smooth off and cU'an tho castings. 

Fettling.—The smoothing off’ and clean¬ 
ing of (JMstmgs. 

Fettling for Puddling Furnace.—The 
material iisc'd for tho bottom and 
si(l(‘s of tlio hoarth of a ])iiddling 
furnace; commonly, a mixture of 
fc'riic oxjde and silica. 

Fibre.—A tc'rm miK'h used in connec¬ 
tion with wrought iron to denote a 
thread or string of slag in the metal, 
the slag having become ('mbeddc'd in 
the UK'tal during manufacture and 
subsequently rolU'd down into the 
form of a thread. Those numerous 
threads give tho nu'tal, when cut 
transvers('ly, a fibrous aiijx'aranee. 
Tho tensile strc'ngth of tho metal is 
grc'ator in the direction in wdiich the 
fibres run than in the transverse 
direction. 

Fibrous Iron.—See Etbke. 

Fiddle Drill.—Another name for Bow 
Drill. 

Field.—A term used by electrical 
engint'ors tt) denote a sjiaoo through¬ 
out which tlui forces due to a magnet 
or an electric current manifest them¬ 
selves. 

Field Book. —^A book used hy surveyors 
and civil cngiiu'crs for entering the 
particulars of a survey. 

Field Coils.—The copjier conductors of 
an electro-magnet. 

Field Magnets.—The electro-magnets of 
a dynamo or an electric motor. 

Field Strength.—The intensity of the 
force in a magnetic field. (See In¬ 
tensity OF Magnetic Field.) 
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Field Tube.—A special design of water 
tube used in steam boilei's. It con¬ 
sists essentially of an itiner and an 
out€?r tube, th(i lattt'r being ex})osed 
to the action of the furnace gases 
The water, on })eing heut(‘d, rises uj) 
the space between the inner and 
outer tubes, and eooJf'r wat(‘r from 
the main body of w'ater in the l)oi]er 
descends the iinier tube to take the 
place of the rising Yater. A ra])id 
and efTieient cmailation is the result. 

Filament.—In an eleetne, lani]) the tiiu* 
thread of material, genei'alJy carbon 
or some sjieeial metal, A^hieh becomes 
incandi'scent w hvii the eurnait is 


switched on, the meandescenee being 
th(' result of the intense h(‘at gmuM-attul 
in conse(jui‘nce of the high rt‘sistancc 
olb^red to th(i ]>assage of the current' 
File.—A liardeiK'd st(‘(‘l tool ])rovi(led 
^Mth a large 


n u m be r of 
line groove's 



running in a 
slanting 
d i I' e e t 1 o n. 
])arallcl to 


one another, across t lu' lac(‘s of the tih*. 


Filing.—The removal of thin layers of 
metal by im'ans of a tile. 

Filings.—The small pieces of metal re- 
mov(‘d hy tiling. 

Fillet.—A rounded, inti'inal eorner 


(sec illustration). All internal eor- 
1 UTS in parts 
e X p o s e d 
to stress 
should be 
well roun¬ 
ded off, i e. 
Fillets ])rovided 

with fillets 



as largo as eircumstanci's ^^\\i allow. 
Fracd-ures are very liable^ to start at 
sharp internal corners in stri'ssed 
parts. 

The term ‘ lillet ’ is also applied to 
a narrow band of metal as used, for 
exampk^ for purpose's e^f ornamenta¬ 
tion, sueh as a beading. 

Filling In.—A term used in connection 
witli concre'te work to denote the 


tilling up of a space with concrete. 


Filter.—Any porous material which will 
serve to arrest undissolvi'd imjiurities 
from a lujiiid made to flow through 
the matiTial. 

Filtration. — The removal of uiidis- 
solved im[nirities from lupiids by 
means of filtcTS, as, for exain])le, dirt 
and grease from boiler fe('d wati'r. 

Fin.—A thin plati'-Iike piece of metal 
branching off from anoth(‘r but 
larg(T pii'ce. Cast iron fins are 2 >J'o- 
vid(‘d in large ininil)C'rs with the 
engine cylindei’S of et'rtaiii auto¬ 
mobiles, with the ol>j(‘et of assi.sting 
in the cooling of the eylnuler. The 
fins expose a large surface to the 
eoolmg et1i*et of the air, and in the 
ease of small eyluulers ani quite 
sutheii'iit to maintain the cylinder 
cool enough for satisfactory working 
111 Aeronautics a tin is a small 
plane jirovidt'd with tlie object of 
iiuu’easing tlu' ari'a of the side 
surface. 

Final Pressure.—The at the 

end of th(‘ exii.insion of the W'orking 
fluid lu an engine eyliiuh'r. Some- 
tnni'S called the ti'rmin d pressure. 
Aft(T the ex 2 )aiision is Jinislu'd, the 
working tlmd is exhausted from tlu^ 
(jylinder, so that tlu'ro is a further 
fall of })rcssure down to the back 
])ressure. The lattia* should not be 
confusi'd with the iinal ])ressurc. 

Finery Processes.—IToi'cssi's of making 
wrought iron from ])ig iron in open 
hearths in contact with charcoal, 
which is the fuel always used. 

Fine Thread.—A sen'w tinx'axl of small 
pitch, i e one containing a largi^ 
number of threads jier inch length of 
the seri'wt'd jiart. 

Finger.—An index on a casting or a 
forging. 

Finished Dimensions.—The dimensions 
of an object as tlu'y are to lui finally, 
when all the ma(;hining operations 
are comjileted. In making a casting 
or a forging in the first instance, the 
dimensions must be slightly dilTeient 
from the finished dimiuisions to allow 
for machining. "Thus the dimensions 
of jiarts wdiicii are to he turned must 
bo made slightly larger, and parts 
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^^hiclli^rr to bo horcclsJi^htlysninllor. 
fhnn the linished (/imr/isio/is. 

Finishing Brass,—Sco Brass FfNisiriNO. 

Finishing Cut.—The last cut in niacliin- 
ing a piece of Avork. It is generally 
a fine cut, and giv^es a smooth finish 
to the work. 

Finishing Bolls.—In rolling wrought 
iron the nu‘tal is treated in two sets 
of rolls, the first serving to roll th(* 
metal down to a (ionvenient size, 
when it can bo ])ass(‘d on to anoth(*r 
s('t of rolls which shape the ])iece to 
the form r(‘quired—angles, bars, etc 
Tlui first s('t of rolls is called the 
roughing rolls, and the second llu^ 
finishing rolls. 

Finishing Tools.— (kitting tools usi‘d for 
finishing off machined ])arts with the 
object of prodiKiing veiy smooth 
surfaces. 

Fink Truss.'—A roof truss of the type 

shoAvn ill 
the sketch 
Firebars.— 

T h o c a s t 
iron bars 
u s c d for 
forming the fire grate of a furnace. 

Firebox.—The s])ac(‘ or chamber in 
which the lire of a steam boiler is 
placed. Sometimes called the com¬ 
bustion chamber 

Firebox Casing.—The outer ]>lates of a 
locomotive-tyfie boih'r Avhieh enclose 
the firebox. 



Fink T? ush. 


Fire Door— The door of a furnace, or of 
the firebox of a steam boiler, i.e. the 
door Avhich enables the tire hole to 
be opened and closed as n'quired. 

Fire Engine. —An engine mounted on 
Avhcels and employed for forcing 
powerful j(‘ts of A\^ater on to burning 
buildings. 

Fire Grate.— The portion of a furnace 
on Avhi(^h the fuel is biinu'd. It con¬ 
sists essentially of a large numlxT of 
firebars suitably supjiorti'd, with 
s])aGes between th(‘ bars serving as 
])assag<‘s for tlu' admission of air to 
tb(‘ fuel 

Fire Hole. —Th(‘ opening in a boiler (or 
a furnace) throiigb Avhieb the fuel is 
throAAm on to the fiiA's. 

Fire Side. — That sid(‘ of th(‘ ])lates of a 
boiler which is exposed to the heat of 
the tire or tb(‘ furnaei^ gases. The 
other sid(‘ is known as the ‘ Avater 
side ’ 

Fire Tube.—S('e FiRn-TruK Boilkh 

Fire-Tube Boiler. -A boiler supplied 
Avitb nunu'rous small tub(‘s, or iir(‘ 
tidies, tliroiigli which the hot furnace 
gases an^ mad(' to ])ass, the wati*r 
surrounding the tubes Boilers of ^ 
the iocomoti\ c-type arc fire-tnb(‘ 
boilers. Boih'rs ])rovid(‘d with tubes 
through Avhieh the wati'r jiassc's, the 
hot gases Ixing outside, an' knoAvn as 
water-tub(‘ boilers. Fire-tube lioilers 
are also knoA\n as tubular IxiiliTs, 
and water-tulio boilers as tubulous 


Firebox Crown.—The to]) of a lireliox. 

Fire Bricks.—Bricks spixially made to 
resist the action of intense heat with¬ 
out softening or cracking. ITsed 
largely for lining furnaces, boiler 
flues, etc. 

Fire Bridge.—In Laneashire and ( ornish 
boilers, a brick Avail built in the 
furnace tiib(*s at the back of each tire 


boilers. 

Firing.—A term used in many comu'c- 
tions, as, for exanqile, the throA\iiig 
of fuel oil to a boiler tire, the ignition 
of till' (‘xj)l()sivi‘ mixture in an in¬ 
ternal combustion engine cylinder, 
('tc. 

Firing Floor.- - The floor in a boiler 
hoiist' from wliieh the fuel is thrown 


grate, and generally su])]K)rted on a 
cast iron frame, its object being to 
prevent the fireman from throwing 
the fuel past the end of the grat(' and 
into the flue tube beyond. 

Fire Clay.—A sjieeial clay usc'd in the 
maniifaeture of liiieks and blocks 
which are to resist the action of great 
heat. 


on to the tires. 

Firing Irons.—1ku‘ various tools used 
by boiler firemen. 

Firmer Chisel.—A short chisel for 
timber; suitable for heavier work 
than the longer paring chisel. 

Firmer Gouge.—A short gouge suitable 
for heavier work than the longer 
paring gouge. 
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First Motion.—f n the driving of machin¬ 
ery, motion may he transmitted from 
a first shaft to a second, from a 
second to a third, and so on. The 
first motion is that given to lim first 
driven shaft, i.t\ tln^ seeond shaft, 
and the motion given to the s(‘con(l 
driven shaft or tin* third slnift is 
termed the second motion In the 
case of an engine driving mill gearing, 
the crankshaft r(‘ceiveK tlu‘ motion 
from the engine pistons; and when 
the crankshaft drives another shaft, 
through the nu'diuni of a Jarge s])ijr 
wheel and pinion, the seeond shaft 
is the one that re(;eives the s(‘e()nd 
motion. This shaft is geiK'rally d(“- 
scrihed as the second motion shaft 

Fish-Bellied Girder. — A girder tlie 
bottom boom of which is shajied to 
reseml)l(‘ somewhat the b(‘lly of a 
fisli, i e curved convexly ; the object 
being to projiortion the d(‘pth of the 
girder at the various parts somewhat 
in accordance with tlie IxMiding 
moments a(;ting at th(‘ difhu'enl parts 

Fish Bolts.—The holts eniiiloyed in 
connection with tish joints 

Fishing Box.— Sec Jttt^ction Bon. 

Fish Joint.—A form of joint used for 
connecting togcthcT two lengths of 
railway lines, two plates, or two 
beams. Jt consists sini])ly of one, or 
two, plates or suitable ])ieees placed 
along the parts to he eoiiiieeted to¬ 
gether, and securely holted or riveted 
thereto. 

Fish Plate.—One of th(' jilales us('(l in 
making a fish joint 

Fit.—111 fixing or securing one jiart 
into another, thi^ fitting is done with 
varying (h'grees of wdiat may he 
called closeness, dejiendnig on the 
nature of the Avork Thus, in fitting 
a bush into a bearing tlu' hush is 
made a tight fit so that it Avill not- 
work loose, and is actually j)lac(*d 
in position by being hammered or 
driven up. This is knowm as a 
driving fit. In fixing a shaft into a 
bearing th(? shaft must he free to 
revolv(5 in the bearing, and the fit 
in this ease is fcTined a ‘ running ’ fit. 
(See also Feather Key, wliere refer¬ 


ence is made to a ‘ sliding fit ’ and a 
‘ slack fit ') 

Fitter.—A w'orkman in an engineering 
Mwksho]) whose sjiocial trade is that 
f)f fitting and assembling jmrts which 
hav(‘ fieen machined The work of 
the fitter is now much more re¬ 
stricted than w'as the cast' formerly, 
sinc.e so mncfi can be done by 
modem machinery w hic'h at one time 
had to h(‘ done by hand. 

Fittings.—The various .valves, taps, 
gauges, etc* , used in cOmu'etion with 
engines and boilers Thus the fit¬ 
tings on a large Lancashire boiler 
iiK‘hid(' the jnnetioii v«a]v(‘, the feed 
\ alve, tin' bl()v\ -out ta]) or valve, 
ili(‘ safi'ty valves, water gauges, 
pressure gauges and the fusible 
]>lugs. 

Fitting Shop.—An engineer's w'orkshop 
in whkjh jiarts of iiiaehimxs and 
sfrnetuT’es Avhieh have b(*('n machined 
are fitt(‘(l and assi'inhk'd A fitting 
sho]) is commonly spoken of as an 
(Teetiiig shop, but, strictly sp(‘akiiig, 
the t('rm erecting shop is hett€^r aj)- 
plied to the xvorksho}) where large 
parts are ass(*mhled (See Freoting 
Shop ) 

Five-Wire System.—An (‘xit'nsion of the 
jiriiKuplc of the three-Avire systiun of 
eleetrieal distrilmtion The system 
is so complicatt'd that it is not miieli 
used. 

Fix.—To secure a- jiart. of a niaeliiiie or 
structure to some oth(‘r jiart, or a 
AAhok' machine or structure to a 
foundation. 

Fixed Beam.—A Ix'ain, both ends of 
which, insti'ad of being merely sup¬ 
ported, are firmly seiaired. A fixed 
beam is gtaierally stronger than a 
similar beam nitwely supported at 
the ends. 

Fixed Blades .—Svr Moving Blades. 

Fixed Resistance.—A resistaneo in an 
electrical circuit wdiich is jiractically 
constant. 

Flame Ignition.— The method of igniting 
the explosiAii charge in an internal 
combustion engine cylinder by means 
of hot gas. (See also Electric 
Ignition and Tube Ignition.) 



THE BENNETT COLLEGE 


Flame Plates. —Tlie ])lat(\s in a boiler 
which are directly exposed to the heat 
of the furnace gases, niore particu¬ 
larly the furnace' cr()^vJl plates 
Flaming. —A t(‘nn a|)})li(‘d to th(‘ 
irregular burning of tht^ carbons of 
an arc lamp ; tlu' result of the 
carbons ])eing too far aj)art, or an 
excess of curn'nt 

Flange. —A projecting piece or rim 
formed on a [lart to ('liable the part 
to be bolted to another part. ^JTius, 
the fiang('s of a st(‘am pi]>e are th(‘ 
hollow eylindi’Kjal piece's formed at 
the ends of the pi[><', their jnt(Tnal 
diam(‘t(‘r laung ecpial to the bore of 
the jiipe, and tlieir extc'rnal diameter 
such that there? is suBieiemt re>om to 
enable the bolts to be ])ass(*d tfireaigh 
them ^J'he? flange's eif east iron ]npe's 
are? solid with the ])ipe. but those of 
mild sb'cl jlines are separate pie‘e‘<‘s 


screM'ed, welded, 



Flange Coupling 


rive'ted to tlie 
])ipe's. Jn a beam 
eif I se*(;tie)n the 
toj) and belt tom 
])ieces, Mliich are 
soliel \^ ith the ver¬ 
tical pie'ce or W(‘b, 
are' term eel the 
fhinge'S. 

Flango Coupling. 

A shaft coujihng eil 


See A HAMSUN s 


the? type? ske'tehe‘( 

Flanged Seam. - 

Flanoed Seam. 

Flanging.—"riK'ope'mtionof turningo\ e'r 
the eelge of a beiile'r ]ilate (such as an 
end [ilate')so that t he plate can be ceiii 
veniently rivede'e! to some' either ]ila.te, 
siieli as a shell plate* Flanging may be' 
e*arried out by haiiel 
eir by maeliine, but 
nowadays it is nearly 
all deine by machine. 
(See Flanuinm; 
Machine and 
Flanging Pkess ) 
^Flanging Machine.—A 
'.pe'cial machine fejr 
flanging plates, par¬ 
ticularly the rings of 
the furnace and flue 
Lancashire and Cornish 



Flanging Machine 


tubes of 


boilers. The machiiio is provided 
with a circular table, which is rotated 
by suitable gearing, and to which the 
rings are seeureid Te> effect the flang 
ing, the part to bo flanged is first 
heated, the ring is st'curely fixed to 
the tabh?, uFich is then rotated 
rapidly, and suitable rollers are made 
to }>ca7‘ against the heat('d part and 
so turn oxer the edge of the plate. 

Flanging Press.—A hydraulic ])ress us(‘d 
for flanging the plat('s of steam 
boil(*rs. SoriK' pressc's are d(*sign(?d 
to do tlu* 
work With 
the aid of 
largt' dies 
and eor*r(‘- 
sponding 
blocks, tb(' 
whole of 
tlu' flang¬ 
ing iK'ing 
doiK' at oiu* operation ; otliers, to do 
the work in stages. In the fonnc'r 
eas(‘, every size of end plate re(|uires 
its oxvn die and hlcu^k, and on this 
a(;eount tin* inod(‘rn tendc'ney is to 
ado]>t the stage-by-stage sysU'iu. 

Flank.—That jiortion of either surface 
of a toothed wheel winch runs a(?ross 
tfui xvheel rirn and is below the pit(;h 
(*u*ele. 

Flap Valve.—A valve, gc'nerally of disc 
or plate form, Avliieli opens and closes 
by working on a hinge. 

Flash Boiler.—A ty])e of steam boik'r 
composed ])riii(?ipally of a number of 
lire tubes bent to the form of a circle. 
The wiiti'r is allowed to fall on the 
(‘xtenial surfaces of the tubes, and 
the hot gases witliin the? tubes cause 
the water to flash almost instantly 
into sU'am ^J'his type of boiler js 
much used in steam-driven auto¬ 
mobiles. 

Flash Flue.—A brickwork flue for a 
boiler, the flue being so wide that the 
whole of the under surface and the 
sides of the shell is swejit by the hot 
furnace gases. A flue in which the 
bottom and the side flues, common 
to J.iaiieashire and (Cornish boilers, 
are combined in one. 
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Flashing. —The production of flcishes 
and sj)arks at the commutator of a 
dynamo. 

Flashing Point. —That particular tem¬ 
perature at winch an oil gives off 
inflamniaoh^ vajxmr. 

Flask.—^Another name for a moulding 
box 

Flat Bar Iron. —Wrought iron bars of 
rectangular section. 

Flat-Bottomed Rail. —rail provided 
with a broad bottom flang(‘. 

Flat Drill.—A drill of the 
form sketclu'd. 

Flat File. — T1k‘ ord i i lary 
broad tile of rc'ctangular 
.section ; us(h1 for gtaieral 
work. 

Flat Iron. —8(‘e Feat Bar 
Iron. 

Flat Key. — A form of key 
us(‘d for s(‘(‘uriiig a pulley 
or wheel to a shaft. The 
shaft is proxidcd with 
a flat, and the key is 
fitted on to the flat and 
into a key way cut in the })ull(‘y 
or wheel. Flat keys are juueh 
us(‘d for s(‘- 
curing large 
wheels, sueii 
as engine fly- 
whe(‘ls, to 
Fliii. K<‘v erank.shafts. 

They do not 
weaken the shaft to the same extent 
as do sunk keys. (See S'IAKTMO On.) 

Flats. —A term applied to flat wrought 
iron bars. 

Flats of Nut. —Tluj sides of a hexagonal 
nut; geiKually, any two opposite 
sides of a nut. 

Flats of Shaft. —Plane surface's jirepared 
on round shafts for flat keys, 

Flat Surfaces. —A term gcuK'rally used 
to denote flat plates exposed to in¬ 
ternal fluid jiressurc, siKih as the flat 
end plates of steam boilers. Flat 
surfaces are vt‘ry weak to resist jires- 
surc, and unk'ss of very small area 
must alv ays be suitably strengthened 
by staying. 

Flatter. —A smith’s swage sjiecially pre¬ 
pared for treating flat surfaces. 


Flaw.—A defect in a casting or a 
forging, etc., such as a fracture, a 
blow-hole, etc. 

Flax.—The fibre of the flax ]flant; used 
as a packing material for the })iston 
and valve rc'ds of steam (uigines. 
Flemish Bond.—See Bonding. 

Flesh Side.—The rough side of a leather 
driving b(‘lt 

Flexibility. — The projierty possessed liy 
a body of yudding readily to a beml- 
ing or otlu'r force, and regaining 
ra])idly its original form. 

Flexibility in Power Plants.—This ter?u 
is rnueli used nowadays in eonnection 
with st(‘ain engines, etc , to mean 
that the engine is well adapted to 
cope Avith variable loads. A steam 
tmgiiK' possess(‘S great flc'xibility in 
tins r(\s(K‘et, sim^e it Avill work well 
with (Mtlun* a h(‘avy lotid or a light 
one, although, of i!oiirs(‘, it will not 
he .so economical in working with 
eitluT a heavy or a light load as 
Avith llu' one for which it Avas 
d(\signed 

Flexible.— Krom the engineer's point of 
view, (uipable of being easily cur\'ed 
or otherwises deformed, Init also of 
readily regaining the original form 
Thus copper is flexible in this sense, 
and is eonsequonlly much us(‘d in the 
iminufaeturo of bend steam ])ipes, 
.since smfli bc'iids, ins(n*i(‘d at intervals 
in a steam pipe range, are very suit¬ 
able for taking up exjiansivo move¬ 
ments. 

Flexible Coupling.—A shaft eou]fling so 
designed that it will ])ermit of the 
two lengths of shafting which arc 
connected togetlu^r, moving more or 
less out of line A\ithout undue 
straining. 

Flexure.—The curving of a beam pro¬ 
duced })y the loads put upon it. 

Flight Path. — 1 die path traversed 
through the air by the centre of 
gravity of an aeroplane or an air ship. 

Flight Speed.—The actual speexi of an 
aero]flane or air ship through the air, 
in contradistinction to the speed over 
the earth. 

Flitch.—The ii’on or steel plate of a 
flitch beam. 



Flat Drill. 
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Flitch Beam.—^An iron or steel plate in 
combination with two wooden beams, 
the plate being fix(‘(l 
between the t\\o 
beams. 

Float.—In a cistern, 
it hollow iindal ball 
attaclunl to a level* 
and arj*anged to 
float on the sur¬ 
face of the water. 
As the A\ater rises 
and falls, the float 
rises and falls with it, operating 
the lever, and, through the medium 
of the lever, a ^aJve which regulates 
the flow of wat(‘r into th(‘ cistt'rn. 
Thus, when th(‘ \^aler lc\el rises 
sufficiently, as a result of th(‘ water 
flowing into the cist(‘rn, the float 
causes the valve to (.‘lose* and shut 
off the supply, and when the 
w^ater level falls the vah<‘ is again 
opened to admit moie water. Jn 
Lancashire and (brnisli boih^rs a 
large, flat float, commonly of ])orce- 
lain, is used in connection with the 
High Steam and Low Water Safety 
Valve. In a carburetter on an auto¬ 
mobile, floats of various forms are 
used to regulate the supply of petrol 
(or other fuel) to the engine. 

Floating.—In tensile testing and similar 
machines the actual load on the 
])ieeo being testc'd is i*(5cordc*d from 
the final jiosition of a jockey weight- 
W'hieh is run along a h'ver }>eam as 
the load is being a])plied, the w*<'ight 
being moved along so that it ju.st 
keeps pace, as it were, with th(‘ load. 
If the weight be moved too fast, tin* 
beam will fall or ‘ sink ’ to tin* 
bottom position, but nonmilly th(* 
beam remains balanced, and is then 
said to be ‘ floating.’ 

Flogging.—A form of heavy chipjiing, 
in which the metal is removed by 
means of a large, cold chisel drivctn 
by a light sledge hammer. 

Floor Plates.—Cast iron plates laid 
over the floors of engine and boiler 
houses, (‘t(*. 

Floor Sand.—Hand used in foundries, 
which consists of about twelve parts 


by weight of old sand, four of new, 
and one part of coal dust. 

Flow.—The movement of a volume of 
fluid along a or channel, or of 

cle<jtrieity along a (jonductor, etc. 
Fluctuation of Energy.—Thc^ variation, 
during a single revolution, of the 
amount of energy contained in a fl 3 ^- 
w'h(‘el, ri'sulting from thc' variable 
turning (‘ffort acting on tfu*, crank¬ 
shaft . 

Fluctuation of Speed. A'ai iatioii of the 
speed of nwolution of an object 
having a rotary motion, such as an 
engiiH' (‘rankshaft, etc. In an engine 
the flu(‘tnation of the s[)c<*d of n'volu- 
tkiii from minute to minute must he 
kept within narrow limits In* means 
()f a suitably divsigncd go\ (‘inor, how- 
o\(‘r tlu‘ k>a(l on the engine or ih(‘. 
boiler jiressurc' may ehangi' Again, 
the spiked ot the engine ovc‘r a single 
revolution must lx* k(‘pt from ^ arving 
more than a giviui amount by means 
of a sufliei(‘ntly large* flywh(‘(‘l, no 
matter how* the turning ('tfort at the* 
crankshaft may vary. I'he total 
fluctuation of speed is nu'asureMl by 
the ditfen'nee b(*tw(*(‘n the* grc'atest 
and the ](‘ast sjieeels, and this diff(‘r- 
eiiee, divided by the nuain sjieed, 
repre'sents what is calk'd the co- 
eftieieMt of fluetuatam of spei'd. 

Flue.—Any passage for conducting air 
or gas. Thus, the* fluos of a. steam 
boiler are the jiassagi's through w hich 
tht‘ hot furnace gases flow 
Flue Gas Explosion.—An explosion of 
gas in a boiler flue, caused by unburnt 
gast's passing otT from tlu* fiu'l besl 
and becoming mixed with air in the 
])roporlions n(‘e(‘ssary to form an 
exjilosive niixtun*, the mixture lodg¬ 
ing in th(‘ flues and Ix'coniing eventu¬ 
ally ignitt'd by sjiarks from the 
furiuiee lire's Such e\])losions usually 
occur afti'r a st-o])])age, when the 
fires have b(*en banked up and the 
dampers more or less completely 
closed. Since the air supply is then 
restricted, gases from the fuel bed 
pass off iincionsunK'd and lodge in 
the flues, jiarticularly in overhead 
cavities. When the lireuian again 
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Opens th(‘. dampers, air passes into 
tlie flues, and an ex})losive mixture 
is fornu‘d, which hecoin(‘.s ignited 
when the fln'S are stirred up. These 
explosions may he ])revented hy 
opening the dampers on starling U]) 
again, and ](‘>aving the Art's undis¬ 
turbed for a few' minutes. The rusli 
of air tl)rough Hk'. flut's thus hnids to 
sw('e]) out any uneonsumed gast's, 
and the fires may then })e stirred uj) 
without risk of an ex])losion. (Seti 
also Dl FFirsiON ) 

Flue Plates.—Tin* mild st(*(*l filates from 
which tlie flue tubes of J^aneashire 
and (Cornish boilers arc made. 

Flue Tube.—In (Cornish and I^ancashire 
boilers the flue tubes art' the tui)es 
w^hich run right thrtnigh tlu' boilt'rs 
from end tt) end. Then' is t)nly t)ne 
such tube' in a rf)rnish boiler, anti 
tw'o in a Laneashirt' boilt'r. Strictly 
speaking, a flue tube is that portitm 
of the tube t!.\tentling from the back 
of tht* fire grate 1 o the back entl ])lalt' 
of the }) 0 ]ler, tht' remaining portion 
being the furnace tube. 

Fluid.—A substance whichrt'adily alters 
shajie on the application of a small 
force, ov a substance w hich is capable 
of flowing Both litjuids and gases 
art' inclutletl under the heatling 
‘ Fluitls ’ 

Fluid Compressed Steel.—Slet'l which, 
whilst m the fluiti slate, is subjt'cted 
tf) great ])ressurt' The effect of the 
pressure is to make the sfet'l more 
compact, strtingt'r, and generally 
better. 

Fluid Friction.—Tht' frietitin bt^tween 
licjiiids anti solitls, or between litpiitls 
and liqiiitls, or gases and gases, etc 
(See Frk 'tj t >n v w s . ) 

Fluidity.—The property of flowing 
Lubricants must possess this jiro- 
peii:y to a certain extt'iit, so that 
thi'y will flow" on to the surfaces they" 
are intended to lubricate'. On the 
other hand, they must not possess 
too much fluidity, since tht'ii they 
would be liable to run from, or be 
too readily presst'd from between, 
the surfaces. The amount of fluidity 
jiossessed by sutdi metals as cast iron 


and brass when molten is a very 
important consideration. For light 
castings, greater fluidity is retpiired 
than for heavy castings. 

Fluid Pressure.—The jiressure exerted 
by a liquid or a gas on the sides of a 
vcssc'l in which it is enclosed. 

Flume.—An artificial channel which 
conveys water to a water wheel or a 
turbine. 

Fluor Spar.—A compound of calcium 
and the gas fluorine ; used largely 
as a flux in connection with smelting 
operations 

Flush.—A t(*rm used to denote that the 
surfaces of two adjoining parts are 
just l(‘\el, or in the same plane with 
each other. 

Flush Topped.—A term applied to the 
outer casings of locomotive-type 
lioilers w'heri the casing is not raised 
or enlarged at the jiart surrounding 
the iip]>er part of the firebox. 

Fluted Drill.—A drill of cylindrical 
form provided with fluti's. 

Fluted Reamer.—A reamer provided 
wuth flutes, th(' edges of the flutes 
being the cutting edges. 

Flutes.—Lhamu'ls or grooves cast or 
cut in columns or other cylindrical 
]>ieees. 

Flux.—In the manufacture of pig iron 
it is nec'cssaiy to introduc^e into the 
blast furnace some mat ('rial, generally 
lime or clay, w'hieh will assist in the 
removal of the earthy matters from 
the metal. This material is termed 
a ‘ flux.’ In sold('ring, a flux is a 
material wdiich is a])})li('d to the part 
or parts to be solderc'd for the purpose 
of })reventing the formation of oxide 
on the metal, whicii w"ould interfere 
with the sokh'iing. 

In electrical work the term “ flux ’ 
is used to denote a flow' of magnetic 
force, or the number of lines of force 
in a magnetic field. 

Flux Density.—A measure of magnetic 
strength; thc^ number of lines of 
force passing through unit cross 
sectional area. 

Fly.—^A lever provided with heavy ball 
ends, and used f(jr producing the 
force required in a fly press. 
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Fly Cutter.—A torni frequciiitly a})])Ji('(l 
to various forms of revolving eutting 
tools. 

Fly Nut .—Another name for a w ing nut 

Fly Press.—A ])ressiiig or puiKihiiig 
machine, in which the force required 
for the pressing or punching is sup¬ 
plied through the medium of a heavy 
ball-ended lever or ‘ fly.’ 

Flywheel.—A A\'heel, generally of cast 
iron, seeur(‘d to the crankshaft of an 
engine (or to tlu^ shaft 
of a slu'aring or other 
machine), its function 
being to prevent the 
(Migino running with 
wliat is b(vst described 
as a ‘jerky’ motion. 
The turning or twist- 
E'lwliool. moment on the 

crankshaft is con¬ 
stantly varying throughout eacli 
revolution, with the result that the 
sp(‘{*d of running is liable to vary 
considerably through each revolu¬ 
tion. The tlywhe(‘l s(‘rv(‘s to absorb 
energy when the turning moment 
exceeds the mean rt'sistance, and 
gives it out again when the turning 
moment falls below^ the mean resist¬ 
ance. By making the flyw h(‘el suffi¬ 
ciently heavy, the running may be 
made as smooth as devsired. It 
should he noted that the funetion of 
the flywheel is entindy dilTerent from 
that of the governor : that of the 
former is to maintain tin* speed of 
the engine as constant as ])ossible, 
during each revolution, in spite of 
variations in the turning moment; 
that of the governor is to maintain 
the speed as eorisiant as possihh' over 
a number of revolutions in spite of 
changes of load and boiler jiressun^. 
(See Governor ) 

Foam Cock.—A cock attaclied to a 
steam boiler for the purpose of re¬ 
moving foam. 

Foaming.—The frothing of the .surface 
water in a stiiam boiler; the (conse¬ 
quence of tlie water being dirty or 
greasy. 

F.O.B.—^An abbreviation for ‘ l^Vce on 
Board/ 



Foci.—Plural for ‘ focus.’ 

Focus.—^Explaiiuxl under the headings 
Ellipse and Parabola. 

Follower.—Explained under Driven 
PULl.EY. 

Foot.—A base jiieoo for a casting or a 
forging. Thus an engine cylinder is 
provichul wnth feet to (uiable it to be 
ixdtcMl down to the Ix'd plate. 

Also a unit of imvisiinmient, equal 
to one-third of a yard or 12 in. 

Foot Board.—A tri'adh' f(w a maediine 
such as a treadle lathe or a stwving 
machine. 

Fool Brake.—Any form of brake opcT- 
at(‘(l by the foot. Foot- brake's are 
oft(‘n very convenient, and lu'iiee 
largely used on motor and oth(*r 
vehicles. 

Foot Bridge.—A liridge, usually of east 
iron, for supporting a foot step 
liearing 

Footing.—The liottoin iiortion of a wall 
which is wi(len(‘(l out in the manner 
shown in tlu'skididi 
in or(l(‘r to ri'duce 
the ‘ intensity * of 
the b(‘anng ])ri‘s- 
snre on the ground. 

Foot - Pound.— The 
unit of work 
ado])ted by English 
engi’K'crs It is 



equal to tlie work Ecotmg. 
perfoirucd when o. 
n'sistance of 1 jiound is overcome 
through a space of 1 foot. Thus, if 
a forc() of 10 jiounds lie appli('d to 
move a wTigon iilong a rail a 
distance' of 10 feed, the work done 
is 10 “ 10^100 foot-pounds. 

Foot Step.—S('o Foot Step Bearing. 


Foot Step Bearing.—A bearing for a 
vertical - 

shaft. A 
S(>me‘what 
e; o m m o ii 
design is 
illustrated 
lie'rewith. | 

Foot - Ton. — T. . cu T> ^ 

The work F->»t 



done wdi(*n a resistance of 1 ton is 


overcome through a space of 1 foot. 
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Thus, if a load of 3 tons is raised a 
height of 3 feet, the work done is 
3x3=9 foot-tons. 

Foot Valve. — A valve in tho ]ow(‘r 
portion of a j)unij). 

F.O.R. —Abbreviation for ‘ Free on 
Rails.’ 

Force. —Any cause which produces or 
tends to produce* motion in a body, 
or whi(jh changes or tends to change 
the direction of motion of a body 
already moving. Fngine(*rs usually 
measure forces in pounds or tons. 

Forced Draught. —Draught ])rodueed by 
m(*ans of steam j(*ts (S(‘e DRAixniT ) 

Forced Lubrication.— The lubrication of 
rubbing surfaces by forcing oil under 
])ressuri* b(‘1\\(*(‘n tin* surfaces. Thus, 
in certain high-sp('e(I e igim^s the oil 
is forci'd, by mcvins of a small pump 
worked from an eccentric, to tin* 
main crankshaft b(‘arings, the crank 
])ins, sli(h‘ blocks, th(‘ large* coniu'ct- 
ing rod (‘lids, etc , and highly efheieni 
lubrication is tlius obtaiiu'd. 

Force Fit. —A lit of one jiart into another 
when the lit is madt* by actually 
forcing tin* one part into tin* otluT b\ 
great ]>r<‘ssui(‘. 

Force Polygon. —Tf any ])oint in a rigid 
body is in equilibrium under the 
action of a number of forces, then if 
lines be drawn to rcjiresi'iit the magni- 
tudi's and tlu* directions of action of 
th(*s(‘ forc(\s, in ordiT, and connected 
up vith one another, thes(* lines will 
form a clos(‘d polygon, which is 
known as a ‘ Force Folygon,' or 
‘ Folygon of Forces ’ 'Fhe force 
polygon is largt*ly used liy engineers 
for linding the forc(‘S acting along the 
members of bridges, roof trusses, etc. 
(See (biAniiG Statk\s ) 

Force Pump. — Any puiii]) provided 
with a jilunger which fona's watei 
through a lieight, or against a jik's- 
sure; a feed punij), for ('xaniple. 

Force Ratio. —idie ratio of the effort 
a])plied to ihi* load raised by a 
lifting machine 

Foreign Joists. — Steel joists made 
abroad. They are (^haraiderised by 
being of irregular sizes and having 
unusually square <*dges. 


Foreman —A person in charge of a de- 
partmi'nt at an engineering works; 
at most large works there is a fore¬ 
man for the pattern shop, one for 
tho moulding shop, another for the 
turning shop, and so on. 

Fore Plane. —A joiners ])lane, larger 
than a smoothing plane, but smaller 
than a jack plane. 

Fore Plate. —A ])lat(* used to receive the 
wu*ought iron blooms w li ieh are brought 
to the rolling nulls to be rolled down. 

Forge.—^T’o shape a ])iece of metal by 
heating and hammering. Tlie term 
is also us(‘d to diMioti* a smithy, or a 
place where metal is forged. 

Forgeability.—A material wdiich is suit¬ 
able for forging is said to ])ossess 
forgeability. Wrought iron and mild 
steel ]K)Ssess this pnqu'rty in a high 
degree, and are the inat(‘nals mostly 
worked by the smith. 

Forged Scrap. —VV^asto pic'oos of wrought 
iron and mild steel which have b(‘(*n 
cut off from forgings and left about 
tlie smitliy or forgi*, ai.d wliieh are 
aftiTwards r(‘h(‘ated and worked u]) 
into slabs for subsequent us(* as 
requirc'd. 

Forged Work. —^Work done in the forge 
by heating, and then hammering, 
drawing out, etc 

Forge Pig Iron. —Fig iron suitable for 
the manufacture of wrought iron by 
the puddling jirocess. 

Forge Scale. —A scab*, consisting of iron 
oxid(‘, whi(*h forms on the surfaces of 
forgings aft(‘r heating. 

Forge Test. — A test made on wrought 
iron and stivl s])(‘ciinens. It gener¬ 
ally consists of bi'iiding sample pieces 
and noting if the sample shows any 
evidence of ciackmg. Thus a forge 
test for the mild steel plates of steam 
boilers commonly consists of bending 
sample strips cold until the sides are 
parallel, the inner radius being not 
greater than one and a half times the 
plate thickness. If the material is 
entirely satisfactory, it will show" no 
signs of cracking at the edges. 

Forge Train.— Sec Puddle Roi.ls. 

Forging.—Any object made in wTought 
iron or mild steel. Also, the working 
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of an o})ject in wrouglit iron or mild 
steel. 

Forging Machine. —A maeliiiie in which 
dies, stamps, etc , are employt^d ff)r 
producing forgings. 

Forging Press. —A powerful hydraulic 
press used in connection with forged 
work. 

Fork. —^Any devict* in the form of a h^rk, 
as, for e\ampk‘, a belt fork. 

Forked End —'I’he end of a rod, forked 
in the manner 
illustrated, 
AvJiich repr(‘- 
sents the end 
of a connect- 
E\)rk0(l End iog rod for a 

steam engine 

Formation Line. —A line on a surveyor's 
drawing which re])re.sents tlie top of 
a bank or the bottom of a cutting 
It is u.sually coloun*d red. 

Former. —A tem])let, ])att<Tn, etc., used 
to enable objects of any ])articular 
pattern to be formed to the sliapc' 
required. 

Form of Tender. —A form enumerating 
the conditions to be compli(*d with by 
a firm who tc'iiders to carry out a 
piece of work, and which is signed by 
the contracting firm. 

Forms for Concrete. —Timber construc¬ 
tions used in comiectiou with con¬ 
crete work, 
their function 
being to 
shape th(‘ 
concrete to 
the jiattern 
r ({ u i r 0 d. 
After t h (* 
forms have 
be (Ml con- 
stnicted and the concrete miAed, 
they are filled in with th(5 concrete, 
which is allowed to set, after which 
the forms arcj removed. 

Formula. — A rule or relation exjiressed 
by means of algeliraic symbols. Thus, 
the crushing load on a long column 

IS given by the formula, 

Id” 

where P is the crushing load, say in 
tons, E is the modulus of elasticity of 
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the material in tons per square inch, 
I is the moment of inertia of the 
section of the column, and L the length 
of the coin mil in inclu^s. 

Forward Gear.—A term us(‘d in con- 
lu'ction with a nwersing steam engine 
to demote that the valve gear is so 
arrangc'd that the cngiiu'- runs in the 
forward direction 

Forward Lead.—A foiwvard p(jsition of 
the brushes on the commutator of a 
dynamo. 

F.O.T.—Abbreviation for ‘ Free on 
Truck.’ 

Foucoult Currents.—See Eddy Cur- 

KENTS (Electrical) 

* Foul ’ Clay.—Pure clay, called ‘ foul ’ 
because bricks made from it warp 
and l(>s(' their shajie. 

Fouling.—Th(' intcrferenct‘ ot one work¬ 
ing ])art with another. Thus, the 
crank of an ('iigine w'ill sonudimes 
foul the l)C‘d ])late owing to an over¬ 
sight on th(‘ ])art of th(‘ draughtsman. 
One of tht‘ points always to be 
w^atch(*d l)y a draughtsman in getting 
out draw'ings of working jiarts is to 
mak(‘ siini that wlu'ii th(‘ fiarts are 
assembled there will be no risk of 
any part fouling another 

Foundation.—Th(‘ lowest ]>art of a 
structure; or the ground, earth, or 
other material, such as concrete or 
brickwork, on which a machine or 
.structure rests 

Foundation Bolts.—Bolts used for secur¬ 
ing macliiiK's to tlicir foundations. 
Two common forms 
are the ‘ Lewis ’ and 
the ‘ Bag ’ holt. (S('e 
the resp('ctiv(^ head' 
ings.) 

Foundation Cylinder.—A 
cast iron cylinder sunk 
in the ground and fiJlc'd 
with concrete to serv e 
as a foundation for 
a heavy stanchion, a 
j)ier, or ot her structure. 

Foundation Ring .—A Foimdation 

ring of approximately ° 

square, Z, or other section, riveted 
)»(*twcen the shell and tlie lirebox 
at the bottom of vertical boilers, 
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Founding.—Tlie casting of metals such 
as iroTi ajid brass. 

Foundry.—A place where castings are 
made. 

Foundry Cupola.—See Copola. 

Foundry Pigs.— l^ig iron specially suit¬ 
able for the ])roduction of good cast¬ 
ings. Generally, it is cast iron of the* 
gn^y variety. 

Foundry Sand.—»Se(‘ Moi^lding »San]>. 

Fourneyron Turbine.—A water turbine 
of the outward-How type 

Four-Part Box.—A moulding box in 
four parts; us(‘d in order to facili- 
tatt‘ iJie production of an intiicate 
casting. 

Four-Point Switch.—A switch so de¬ 
signed that it can eonijihde an 
electrical circuit tlirough four ]>oinls. 

Four-Speed Gear.—An arrangiMiient of 
toothed g('aring us(‘d on motor 
V(‘hieles which enables four different 
speeds to be obtained. 

Four-Stroke Cycle.—See Otto ('vole. 

Four-Way Pipe.—A ])i])(‘ of the form 
shown in sketch. The two ]>ortions 
of the pipe need 
not lU'cessarily ])(‘ 
])erpendicular to 
eacli other. 
Four-Wheel Drive.— 

A construction on 
commercial motor 
vehicles in anIucIi 
each of tlie four 
heels is adapted 
to be driven by gearing, and also to 
be swung round through the angle 
nec(‘ssary for steering, Yhen desired. 

Four-Wire Sygstem.—A systinn of (dec- 
trieal power distribution in which 
three generators are (;onnected up 
with four conductors. 

Foxey .—A term ajiplii'd to timber which 
contains an unusually laj-ge pro})or- 
tion of green sapw ood. 

Fractional Pitch.—A term applied to a 
pitch of a screw thread which is not 
an alicpiot part of an inch, i.e. which 
will not divide into the inch without 
leaving a remainder. Thus, if a 
screw has 7 threads to the inch, the 
pitch is one-seventh, which -will 
divide into the inch just seven times, 
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but if it has TJ threads to the inch, 
1 4" 

the pitch is . which will not 

^ 29 

divide into the inch without leaving 
a remainder; the latter pitch is 
therefore a fractional jiitch. 

Fracture.— A crac;k or a break in a 
casting, a forging, or other x)iecc. 

Frame.— See Framing. 

Frame Diagram. — A line diagram 
drawm to scale to repnisent a roof 
truss, a lattice gird(*r, etc , the 
object of the diagram being to enable 
the stress diagram to be drawn, the 
liiH's of which must be r('s})(‘etiv(‘ly 
jiarallel to the corT(\sponding lines of 
the frame diagram. (See Grafiitc 
Statics ) 

Framed Structure. —A structure made 
up essentially of tie rods and struts, 
such as a loof truss 

Frame Saw. —A bow saw', or one of 
similar form 

Framing. — Tlu^ structural part of a 
machine, i.(‘ the parts which serve 
the purpose* of beams or eolmnns for 
sup]K)rting the working oarts of the 
maediine. 

Frazing. —Kemoving projecting edges 
left on nuts and bolts after forging. 

Free alongside Ship. —The delivery of 
goods for transport fn'C to the side of 
the ship. 

Free Burning Coal. —Goal which on 
Imriiing gives off comparatively 
little gas, and w^hich do(‘S not tend 
to form into masses as the combustion 
takes ])lace. 

Free End.— In a cantile^'er, the outer 
end of the beam, i.e. the end opposite 
that which is built into the \vall or 
otherwise fixt'd. 

Freehand Sketch.— A sketch made by 
hand, without the use of rulers, 
set-squares, or instruments. Such 
sketches have frequently to be made 
by draughtsmen and engineers in 
ord(‘r that particulars may be taken 
of a machine, etc., by actual measure¬ 
ment on sitt‘. In connection with 
breakdown! work, for example, it is 
necessary to m(*asure up the broken 
parts and take the particulars on 
freehand skc'tches, after which, scale 
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drawings can be made in the drawing 
office, and the new parts made from 
the drawings. For detail work the 
new parts are often made from the 
sketclies alone, but generally it is 
necessary to make finished drawings. 

Free on Board.—Fhe delivery of goods 
free on board a shi}>. 

Free on Rail. —The delivery of goods 
free on to the railway. 

Free on Truck. —The delivery of goods 
free on to a truck. 

Free Sand. —Sand used in the foundry 
for making cor(‘s or moulds; so 
called because it freely allovv^s th(‘ 
gases fonned din ing casting to eseai)(‘. 

Freezing. —The conversion of water 
into ice. 

Freezing Point. —The temperature at 
which Avat(‘r begins to assume the 
solid form, or to be conviutt^d into 
iee. It is 32° on the Fahrenheit 
Seale and 0° on the (Vntigi’adc S(*ale 
under normal atmosplierie ])ressure 

French Curves. —Patterns cut out of 
thin pear vood or ci'lluloid, in 
which there are a largo number of 
curves of dilKaent radii; used by 
draughtsnum for ])ulting in irregular 
curves which are troublesome to put 
ill with compasses; curves, for 
example, which are not single ar*es of 
a circl(‘, butcom])osed of two or mor(‘ 
arcs of diffc‘reut radii joined together. 

French Truss. —See Fink Truss. 

Frequency. —A repi'ated oceiirrence of 
an event at short intervals of time. 
For an allemating current dynamo 
the term ‘fre(|uency’ is used to 
denote the number of cycles com¬ 
pleted in one second. It is the 
reiuprocal of the peiiod, and is 
usually diMioted by the symbol CO. 

Fret Saw. —A saw sxiecially adapted for 
fretwork. 

Fretting. —A terra used by engine(*rs 
to denote slight leakage, as at a 
rivetiKl seam of a boil(»r. 

Fretwork .—Ornamental woodw ork. 

Friction.- —Tho resistance offered to the 
motion of one body upon another. 
Tho fiindanuuital cause is the rough¬ 
ness of the surfaces in contact. The 
best machined surfaces, when ex¬ 


amined under a microscope, are found 
to consist of elevations and depres¬ 
sions, and any attemfit to move one 
surface over another is met by a 
certain resistance owing to the fact 
that the deviations have to be sur¬ 
mounted before movmiient can take 
|ffacc. The obj(‘ct of lubrication is 
to fill up the deprt'ssioiis with oil, 
and so, in effect, make tho surfaces 
smoother. 

Frictional Resistance.—See Friction. 
Friction Ball.—Oni' of the small balls or 
spheres in a ball l)earing. 

Friction Block.—^A brake shoe. 

Friction Brake.—A dyuamometor. 
Friction Clutch.—Any clutch wliieh do- 
ponds for its action nj)on friction. 
Clutches in geiu'ral are friction 
clutches. 

Friction Coefficient.—See Coefftgient 
OF Frigtion. 

Friction Coupling —^Any coupling which 
depends for its action on friction. 
Friction Gearing. —(hiaring d(*signed to 
transmit motion by the aid of 
frivition. 

Friction Hoist.—A lifting arrangement 
wdiich depends for its action on the 
friction set up when the ririi of one 
pulley is brought into contact with 
tho rim of anothiT ])iilley. 

Friction Laws.--"(-ertain laws estab¬ 
lished regarding the friction set up 
when one body movi's iijtoii another. 
For solid bodies the laws arc .— 

1. The friidion is directly xiroxior- 
tional to the pressure between the 
surfae(‘s in contact. 

2. It is indexiendent of the areas of 
the surface's in contact. 

3. It is independi'iit of the relative 
velocity of move'riient of the surfaces 
in contact, excejit in tho case of high 
velocities. 

The laws for fluid friction are :— 

1. Tho friction is independent of 
tho pressure. 

2. It is jiroportioiial to the area of 
the wettfid surface or the surface 
brushed by the moving fluid. 

3. It depends upon tho velocity, 
varying directly as the velocity for 
very slow speeds, as the square of 
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the velocity at moderate speeds, and 
as the cube for high speeds. 

Friction Meter. —An instrument, much 
used in connection with the test¬ 
ing of lubricants, for measuring 
friction. 

Friction of Motion. —The friction exist¬ 
ing between two surfaces in contact 
when one of the sui'faccs is in motion. 
The friction experienced when one 
surface is just about to be moved, or 
the Friction of IIeposf, as it is 
called, is greater than when the sur¬ 
face is actually moving. ’I'liis friction 
is Honietinu‘S termed Htktton. 

Friction of Repose.— Exjilaincd und(*r 
the lieading Friction of Motion. 

Friction Roller. —A rolUu' which serves 
to reduce tin* resistance ottered to 
motion by converting sliding friction 
into rolling friction ; one of the 
rollers in a roller bearing. 

Frog. —Th(‘ hollow or recess generally 
provided in building bricks for the 
purpose of as.sisting in th(‘ binding of 
the bricks together. 

Front Axle. —In a motor vcluck*, the 
shaft or axle to which the front 
whe(‘ls are .s(‘cured 

Front Wheel Drive, —A form of drive, 
used in certain motor vehicles, in 
which the front wheels only are used 
for driving. 

Frosting. —The operation of .scraping a 
machined siirfaet' in such a way that 
th(' surface appears to .some extent 
ornamental. 

Frow. —A cleaving tool for removing 
cask .staves,* etc*. 

Fuel. —Any sub.stance capable of burn¬ 
ing and jiroducing heat which may be 
usefully applied, such as coal, oil, 
gas, timber, etc. 

Fulcrum. —The point or support about 
which a lever turns. 

Full.— A term used by engineers in con¬ 
nection with dimensions to denote 
that a dimension is very slightly in 
excess of the figure specified. 

Fullering. —A form of caulking of 
riveted seams, but different from 
ordinary caulking in the re.spcct that 
a tool with a somewhat wider bear¬ 
ing edge than that on a caulking 


tool is used, the object being to 
avoid indenting the edges of the 
plates. 

Full Gear. —A term used in connection 
with certain steam engines to denote 
that the engine is running with the 
valves set to admit steam practically 
throughout the full stroke of the 
piston. 

Full Load. —An (Migine or other prime 
mover is said to be working at full 
Joad wdi(*n all tlie machin<5.s which it 
drives arc in opcTation ; or generally, 
when it is calk'd upon to develop its 
full power. 

Full Size.—A term a])plicd to di’awrings 
which are set out to the actual size 
of the nuudiine or object they are 
intended to represent. 

Funicular Polygon. —If a string be 
hooked to the two suj)ports of a beam, 
the .string being longer than the beam, 
and the weights on the beam be .sup¬ 
posed ai)plied to the string at tJie 
positions corres])onding to tho.so 
whi(*h they occupy on the beam, the 
string w ill assume a certain form, and 
by comu‘(*ting uj) the tw'o sujiports 
by another string a (jomplete jiolygon 
known as a J^'unicular Polygon will 
be obtained. The ]mrticular feature 
of this polygon is that the ordinate 
at any point is a measure of the 
bending moment on the beam at that 
point. 

Funnel, —A smoke* .stack or (*himney on 
a steamer or locomotive. Jn tin- 
})late work, a tundish. 

Furnace. —Any enclosed space in which 
great heat is developed by the com- 
Imst/ion of fu(*l, or in the ca.se of 
an electric furnace by means of 
electricity. 

Furnace Crown, —The upper portion of 
a furnace tube, as, for example, the 
upper rounded portion of one of the 
cylindrical furnace* tubes of a Lanca¬ 
shire boiler. 

Furnace Lining. —A covering, generally 
of specially prepared fire bricks, for 
protecting the ca.sing of the furnace 
from the intense heat. 

Furnace Tube. —F]xplained under Fluu 
Tube. 
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Purring Up.—The gradual h'ssening of 
the passage or way through a water 
pipe as a result of the deposit of 
scale-foriiiiiig matter around the in¬ 
ternal bore of the pipe. 

Furrowing. —A corrosive defect in a 
steam boiler which takes the form of 
a wide groove. It usually occurs 
around the base of the mounting 
blocks, and is causi'd by leakage be- 
twei*n the bottom of the blo(;k and 
the boil(‘r shell. The defect should 
not be eonfus(‘d with grooving (see 
Groovini;), ^^hleh is an internal 
d(‘fect, whilst furrowing is an (‘xternal 
d('f(^ct. 

Fuse.—To melt as a result of heat. 

A device for igniting an explosivi* 
Also, a device inscM'ted in an elec¬ 
tric condu(;tor to prevent burning of 
the A\ ire in the event of an (‘x^ t‘ssivc 
current passing along the conductor. 
It consists cssiMitialiy of a jiieec of 
easily fusible metal, such as lead, tin, 
or some alloy, and m(‘lts out before 
the conductor can suffer. 

Fuse Board ,—A specnal board or plate 
for sup})orting a numlier of fuses, the 
board being made of some incom¬ 
bustible material, so that when a 
fuse melts out or ‘ blows,’ there will 
be no risk of tire. 

Fuselage.—l^hat part of an aerojdane 
which serves to connect the wings 
■with the enijHMinage. The term is 
also commonly ap[)lied to the body of 
the machine, wherein the passengers 
are carried. 


Fusible Alloy.—A special alloy, the pro¬ 
portions of which may be varied to 
ensure that fusing or melting will 
occur at any particular temperature. 

Fusible Plug.—A metal plug placed in 
the furnace (!rown of a steam boiler 
with the object of safeguarding the 
boiler against dainagi* in case the 
crown plat(‘s should become over¬ 
heated from shortness of water or 
the pr(*senee of grease or other im- 
puriti(‘S in the feed water. The 
fusible ])liig may be made entirely 
of some fnsihl(‘ metal, such as lead, 
or it may he a gun-metal plug ])ro- 
vided wuth a ring of fusihk‘ alloy. 
Should the crown jilates become 
slightly overheated, the plug should 
melt and provide an ojiening for the 
csca])o of the sti‘fim and hot wati*r, 
whi(di will put out the lire before any 
further overheating oecuirs. At uiu' 
lime plugs consisting entindy of lead 
wore used, but these proved un- 
roliabli*, and the modern })liig is 
giuierally mad(' of gun-nuital, and 
contains a solid core which is em¬ 
bedded in a ring of fusible alloy. 
When th(‘ alloy melts th(‘ core dro])S 
out, and a detimte opiuiing for the 
csca])e of the watiu* and the steam is 
ensii]’(‘d 

Fusing.- Melting by heat. 

Fusing Current.—That particular elec¬ 
trical current which is just, strong 
enough to ‘ blow ’ or melt a fuse. 

Fusing Point.—The tcm])erature at 
which a metal fuses or melts. 


G 


G. —Used in works on Mechanics and 
Strength of Materials to represent 
the modulus of rigidity, 
g.—The ae(!eleration due to gravity, 
32*16 ft. ])er second jier second; i.o. 
the rate at which a body falling freely 
in a vacuum iiujreases its velocity in 
feet per second every second during 
which it falls. This value has an 
important application in a great 
many engineering problems. 


Gab. —A form of hook intendi'd' to 
engage with a rod or other ])ieee 
temporarily. 

Gable. —An end wall of a building. 

Gage .—See Ga m; r . 

Gagger. —An iron piece usi'd in mould¬ 
ing for the purpose of pre vim ting 
movement of the core or 1 h(^ moulding 
sand. 

Galloway Boiler. —A boiler similar in 
general design to th(‘ Laniiashire 
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boiler, but differing principally in the 
fact that the two furnace and flue 
tubes, instead 
of being ex¬ 
tended right 
through tlu‘ 
boiler, as in the 
Lan(;ashire 
boiler, ar(‘ 
combined at a 
]i(nnt about 
Callow ay Boiler. one-third the 

length of the 
boiler from the front end plate 
into a single kidney-shaped tube, 
which is iitt-(‘d with numerous 
conical or (lallow'ay tubes. The 
ol)j(‘ct of the d(*sign is to giv(‘ 
incn*ascd lieating surface and bettei 
circulation. 

Galloway Tubes.—Conical tubes fitt(*d 
into the kidn('y-shap(‘d tube of a 
(billoway boil(‘r, and sometimes into 
the circular flue tubes of Laneasliirc* 
and (Virnish boilers^ with the object 
of improving the cii'culation, and at 
th(‘ same time strengthening the 
mam tubes against cjollapst*. They 
an' open to the ohji'clioii that tliey 
interfere with cleaning, inspection, 
.nnd rejiairs, which may account 
for tlu' fa(‘t that they arc not 
now used to the same extent as 
formerly. 

Galvanic Action.—TIu' action which 
tak('s ])lac(' in a voltaic cell. 

Galvanic Adapter. — A d(*viec for 
obtaining weak currents of clcc- 
tri(;ity from electric lighting 
circuits 

Galvanic Battery.—.V voltaic hatti'ry. 

Galvanic Electricity.—'Jlie electricity 
jiroduced in a voltaic, cell. 

Galvanised Iron —Iron covered Avith 
zinc. It is prepared by first ])ickliiig 
the iron by dipjiing it in hydro¬ 
chloric acid, which rc'iiiovi's all s(*ale. 
and then immersing it in inolti'ii 
zinc. The object of the jirocess is 
to protect the iron from rusting and 
corrosion In some cases the gal¬ 
vanising is jierformed by depositing 
the zinc by means of an electric 
current. 


Galvanometer. —An instrument used for 
d(‘tec; ting the 
presence of, or 
measuring the 
strength of, an 
electric current, 

Galvanoscope.— 
crude form of gal¬ 
vanometer used for 
detecting a flow of 
elwtric current. Oul\anomctcr. 

Gamboge. —A yellow 

colour used by draughtsmen for 
rejirescnti ng, on drawings, parts 
which are to lie made of brass or 
gun-m(;tal. 

Gang Saws.—A set of saws arrangc'd 
parallel to ench other, and usc'd lor 
sawing timber logs inio jilanks and 
hoards. 

Gangue. —The t‘arthy matter prcM'iit 
along with the metal in metallic ores. 
Strictly speaking, tlie earthy matter 
still present aftc'r Ihe on s lun'O been 
subjected to ci'rtain juvlimmary or 
dressing -jiroeesses by ilie miner. 

Ganistcr.—A torm of sandstone, the 
grains of wliich arc cc'nK'iitcd to¬ 
gether ]>v clayey matter. It is 
largc'ly used for lining Bessc'iner 
converters, furnae.es, etc., since it 
is highly refractory. Linings of 
ganistcr in Bcssc'iiu'r converters and 
steel-making funirici's constitute what 
are known as ‘ acid ’ linings, as dis¬ 
tinguished from ‘ basic linings.' (See 
Acid Steel, and Basic Stkiu. ) 

Gantry or Gauntry. —A form of f.ainc- 
woi'k bridge or platform for su])portiiig 
a travel¬ 
ling crane 
or oth('j’ 
m a. e h i n e 
or load 
Gap (Arro- 

n a yfirs). (lanlry (or Gauntry). 
—The dis¬ 
tance between the jilanes of an 
at'ro])lane. 

Gap Bed. — Explained under Gap 
Lathe. 

Gap Bridge. —A casting for filling up 
the ga]> in a gap lathe wlien the gap 
is not required. 
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Gap Gauge.—A form of platen provided 
with Botches or gaps, of ^’arlous 
definite size's, and nscid for measuring 
bars, etc. 

Gap Lathe.—A latlie which has a special 
form of b(‘d, i.c. one with a gap 
formed in it, 
which enables 
the lathe to 
a e comm o- 
date objects 
of large dia- 
(Jup Lathe inett'r, wheels 

for exam])l(' 
When the ga}) is not nviuirod, it is 
Jilh'd up by a gap bridgt'. 

Gap, Spark. — See Spark (Up 

Gas.—A highly elastic and rarehed 
fluid. A fluid Avhich possesst's the 
property of expanding in \oluni(‘ so 
that it will, when introcluc<‘d into an 
cmjity V(‘ssel, immediatt'ly till tin' 
vessel, hoAvcv'cr large. 

Gas Bag.—A flexible bag, commonly 
of india-rubber, fitter I between the 
meter and the engiiu' in a gas engine 
plant, its obj(*et being to prevent 
undue fluctmition of pnissure in tht' 
gas mams. 

Gas Burner.—A tire-bri(;k combustion 
chamber in which the gas for firing 
a gas-fired boiler is burned. 

Gas Calorimeter.—A calorimeter speci¬ 
ally designed for deternuning the 
calorific value of gaseous fuels 

Gas Charge.—The charge or explosivt* 
mixture introduced into an internal 
combustion engine cylinder. 

Gas Coals.—Hard blacjk eoals contain¬ 
ing from 80 to 85 pen* cent, of carbon, 
and used for the production of gas. 
On distillation they leave about 
60 to 65 per cent, of coke, and yield 
from 10,000 to 11,000 cubic ft. of gas 
per ton. 

Gas Coke.—^The coke produced in 
retorts at gas works, as distinguished 
from that produced in coke ovens. 

Gas Electric Drive.—In h(‘avy automo¬ 
bile work, an arrangement in which 
the petrol motor, instead of driving 
direct on to the transmission gear, 
drives an electric generator, w^hieh 
supplies current to electric motors, 
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wdiieh drive on to the wheels. The 
object of this arrangement is to 
obtain better control of the auto¬ 
mobile, b()th Sliced and power being 
under instant command. 

Gas Engine.—CJcnerally, an engine in 
w hich gas, mixed with air in such pro- 

' (hxs Engine. 

work on 

th(' four-stroke or ‘Otto’ oycle, 
although some work on a two-stroko 
cycle (Sc‘e Otto (Act.e and I’wo- 
Stroke r\('LE ) 

Gaseous Fuel.—Any gas us(*d ns a fiu*!, 
as for example, Produe(*r (his, etc. 
Gaseous Mixture.—Air and gas mixed 
together in the jirofiortions neces¬ 
sary to form an explosive mixture, 
as, for example, tlu' charge for a gas 
engine cylinder, or the* mixturi' of gas 
and air wdnch sornetum's givi'S ris(‘ to 
ex])l(>sions m the flu(‘s of steam hoilt'rs. 
Gas Furnace.—Any furnaei' in which 
gas IS burned as a fuel 
Gasket.—A packing for stufling boxe.s, 
etc , consisting of ropr' which has 
been soaked in tallow. 

Gasolene Engine.—A ])etrol engiiu*. 

Gas Piping.—Light w rought iron ])i})ing. 
Gas Pliers.—Pliers spc'eially adajited 
for holding gas j)i])ing 
Gas Plug.—^A })lug providini with an 
external gas thread. 

Gas Ports.—The inlet ports or passages 
in a gas or oil engine eylindi'r. 

Gas Producer.—An apparatus for pro¬ 
ducing gas 

suitable for 9 f | " 

general fur- “ j ^ 

nace work i -/111 ■ ^_ 

or for firing I 

gas engines. Jj j&l ^_ . 
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used for supiilyiiig gas for gas 
engines. Steam is generated in a 
small vertical boiler, and a mixture 
of steam and air forced into the lire 
in the generator, the latter b(hng 
supplied with fuel (non-bituminous 
coal or coke) through a hopper. 
The gas produced passes from llu* 
gt‘nerator, and is then cooled and 
purifu'd by b(‘ing passed through a 
water seal, a coke scrubber, and a 
sawdust scrubber. The gas holder, 
seen on the right, scuves to contain 
the gas, and from this tlie cngiiu' 
lakes its suiijily. (Sec' Producer 

(jiAS ) 

Gas Pump.—A small pump used on 
somc^ internal combustion engines for 
forcing gas into tlu* combustion 
chandler. 

Gas Regenerator.— In a gas-producing 
plant, the lirclinek cheqiK'r work 
through A\hich the gas is made to 
]iass. 

Gassing.—The formation of gas about 
the plates of storage hatt(‘ru‘S. 

Gas Tap.-- A taj) used for forming 
intiu'nal or bun ale scri'w gas tli reads 

Gas Thread.—A tine thread such as 
that fornu'd externally on wi-ought 
iron ])iping. it is to he observed 
that the actual size or larg(‘st dia¬ 
meter of a gas thr(‘ad is greater than 
the specified diimuision, and not the 
same, as in a Whitworth thread. 
Thus the diameter of a 1-in. WTiit- 
worth thread is 1 in , but the dia- 
nuder of a 1-in gas thread is in , 
viz. the (‘xternal diameter of a 1-in 
\\ rought iron l^ipe, i e. a pijx' of 1 in 
hor(‘. 

Gas Tubing.—Light wrought iron piping. 

Gate.—In Foundry Work the term is 
used to denote an opening in a nioiild 
through which the molten medal can 
he poured ; also the piece of metal 
left in the opening after casting. 

Gate Valve.—A valve in which the* 
opening for the passage' of tlic' flukl 
is effect'd by raising a sort of jiar- 
tition, or a sluice. 

Gauge.—Any device, instrument, or 
apparatus for measuring or register¬ 
ing. In Railway Work the term is 


us(‘d to denote the; distance' Ix'twet'n 
the running or tread edges of the 
railway lines. The standard iiK'a.sure- 
nient in this country 4 ft. 8i in. 

Gauge Cocks.--Mdui gun-inctal cocks 
of a water gauge. (See Water 
(Iauge.) 

Gauge Glass.—The glass tu})e used in 
connection with a water gauge on 
a lioiler, ctc‘ , and fixed Ix't.ween tJie 
iipyier and Jow(‘r gauge cocks. 

Gauge Notch.—A notch of triangular or 
oth('r form cut in a board or wooden 
frame which is phui'd in a yater 
channel or river, so that all the water 
f^o\^ s through the notch. By measur¬ 
ing the def)th of the water in the 
notch, and taking other particulars, 
the quantity of v\ater passing down 
the stream or channel can be calcu¬ 
lated 

Gauge Rod. — A rod pointed at the 
ends and used for gauging internal 
diameters. 

Gault.—A blue clay used for making 
very liard white bricLs. 

Gauss.—A ('(IS. unit for measuring 
the intensity of a mag’H'tic ti(‘ld, 
e<{uivalent to a field strength of one 
* inaxwc'll * or lino of force per square 
centimetre. This unit is not much 
used. 

Gauze Brushes.—Elei'tric dynamo or 
motor collecting brushes made of 
wire gauze. 

Gear.—See (Ikaring. Used as a verb 
to denote the connecting np of one 
part w'ltli another by means of 
gearing. 

Gear Changing.—On an automobile, the 
placing of diirereiit sc'ts of w^Ik'cIs in 
gear, as required 'vvlu'ii a cliaiige in 
the spei'd of tho vehicle is made, as 
when slowing down in traffic, or 
climbing a hill, etc. (See Change- 
Speed Gear.) 

Gear Cutting.—The formation of w'hecl 
tc('th by cutting out nu'tal at th(^ 
rims of the w'lu'cls in specially dcsigiR'd 
gear cutting machines, or in a milling 
machine. 

Geared Flywheel.—A flywheel provided 
with tec'th lo enable it to gear wnth 
another wheel. At one time it w^as 
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Customary to drive from the crank¬ 
shaft on to a second motion shaft, 
the flywheel being of the geared tj^pe, 
but this syst('Tii has gone largely out 
of favour, and most flywhechs are 
nowadays prepared to receive belts 
or rop(‘s 

Gearing.—Any arrangement by means 
of w^hieli motion is transmitted from 
one shaft to another. 

Gear Pump.—A pump used in connec¬ 
tion with the lulu'icating system of 
certain automobiles, and opc'rated hy 
means of a cam driven liy A\()rin 
gearing. 

Gear Eatio.—In the case oi shafts 
geart'd or (‘oniu'cted so as to work 
together, the ratio of tlu‘ speed of 
the last shaft to that of the 
first. 

Gear Shifting.— Sei^ (Ieak ClIA^cu^i(^. 

Gear Wheel.—A w luMd providiul with 
teeth to enable it to gear witli anotluT 
wheel. 

Geat.—Another name for a gat(‘. (Sei* 
(Ute.) 

Gedge's Metal.—See Aicjt Metal. 

Geissler Tubes.—(Hass tubes ol various 
intricate patterns, filli'd with highly 
rarefied gas, and having platinum 
electrodes so that a current of elec¬ 
tricity may be to render f.he 

gas luminous. 

General Arrangement Drawing.—A 
drawing which show^s a complete 
arrangement of niaehinery or of a 
stru(!tur(‘. As a rule, sueh drawings 
are doiu* to a very small s(‘alc, detail 
drawings giving all jiarticuJars of 
dimensions being made afterwards 
to a much largijr scale. 

Generating Circle.—The circle which is 
made to i-oll round the larger circle 
in order to obtain the cycloidal curves 
to which the faces and flanks of 
cycloidal wheel t('(‘th ari^ made. '^Plie 
diameter of this circle should not he 
greater than half that of the ])itch 
circle of the smalli'st wheel, as other¬ 
wise the t(*eth would be undercut 
or weak at the roots. 

Generator {AcHtdene Gas ).—A vessel in 
which acetylene' gas is generated 
either for lighting pux-jjoses in con¬ 


nection witli automobiles, or for oxy- 
acetylene welding, the. gas being 
jirodiiced liy allowing water to act 
on calcium carbide. 

Generator {Electric). —See Dynamo. 

Generator {Gas Producer). —The vessel 
into which the fuel is fed. (See Gas 
Pbodui'er ) 

Geometry. —The scienei' which dt'als 
with the iiK'asuremmit and ])r()j)erties 
of lines, anglt's, surfaces and solids. 

German Silver. —^A tough whitish- 
coloured alloy of copper and nic^kel, 
Avifh or without a certain pi-o^xirtion 
of zinc and other nulals Used by 
eleetneal engineers in the manu¬ 
facture of Avir(‘s for r(‘sistanei‘ coils, 
and giMierally for tlu' maiuifael iin* of 
table ware and other small arlieli's. 

Gib. —A jiieeC; generally of mild stei'l, 
used in connection with a cotter. It 
is soiiK'w liat .. , 

s i m i 1 a r t o i | 

the cotter, lint - •*-- 

has a Ji]) at .A-:-*! ' ' ’ 

each (‘lid, tlu* > ' 1 , ^ V; 

lip serving to -.1 

]) r (‘ V e n i t h (‘ _1 A-■' 

part through •* 

which lioth (III) 

gih and (‘otter 

])ass from opening out when the 
cotter is drivtai dow n 11i(‘ gib also 
provi(l(*s a larger b(‘aiing surfacu^ for 
the cotter. 

Gibbet. —A term sonietinu's a])])li(‘d to 
the triangular frauu'work of a jib 
cran(‘, more j)artieularJy to the over¬ 
hanging portion, i.e tlu^ strut and 
the tie rod 

Gib Head. —A ja-ojeeting ])i(‘e(' on a key 
(see illustra- 
tion), its 
object being 
to provide a 
means for 
withdrawing 
th(^ k('y when the small end is not 
a(;eessible. 

Giffard's Injector. —The first injector to 
bo introduced ; called after the in¬ 
ventor, M. Giffard. 

Gilding. —^The covering of articles with 
gold by the electro-plating process. 

im 
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Gimbal Joint.—A Universal Joint 

Gimlet.—small tool provided witli a 
steel spindle or shank having a 
Horew(;d point, 
and a wooden 
handle ar¬ 
ranged at right 
angles to thtj 
(litnlot spindle. Used 

for ])reparing 
small holes in timber for the rece])- 
tion of screws. 

Gimp Nail.—A small nail with a 
rounded head, us(‘d sometimes by 
pattern-makcTs ff)r scvmrmg letters 
on to a pattern in cases where the 
name of a firm, <‘tc , is to appear on a 
casting. 

Gin.—A lifting aiTangcmcnt of tripod 
form. 

Gin Block.—A block containing ]nill(‘ys 
list'd for lifting purposes. 

Girard Turbine. — A pressure ^^ater 
turbine specially designed to avoid 
th(‘ loss of efficK'iicy which is common 
to all vater turbines of the pressure 
type vhen ther-t' is not a hill sipiply 
of water. 

Girder.—An iron or st(*el beam made of 
I? T, —n . or other section. A girder 
may bo madt' in a single pit'ce, or 
built up of plates and angles, etc. 

Girder Armature. — An armature tlie 
core of which has the form of that 



of a shoi't girder of I st'ction. 

Girder Stay.—A special form of stay 

11 s c d for 



stilf ening 
the flat to]) 
of the lir(‘- 
hox of loco- 
m o t i V 
type boilers. 


(Jirdcr istjiv. Girth. ^The 


distance 


round an object, as the eireuinfereneo 
of a i op(' 

Gisholt Tool.—^A tool used in the lathe 


for cutting lievels on cylindrical 


pieces. 

Git.—Another term for gaU'. 

Give.—A term commonly used by 
engineer’s to denote the yielding, 
slipping, or breaking away of a part. 


Gland.—The part which, by means of 
bolts or studs, is forced into a stiifling 
box in order to j.,. 

squeeze the pack- r* 

ing and so maintain ' I T; 

the rod which works , [j -4 

in the stuffing box i ^ ;; ;; ^ i 

tight. I Li- L; I 

Gland Cock.—A cock rZI.. 
wdiich is provid(‘d ;,: 

with a gland and r -- . 

stuffing}»oxinord(T ! * 

to prevent l(*akage. j ,* 

Gland Expansion '. 

Joint — See Ev- (Hand. 

PANS!ON Joint 

Glass Fuse.—An elerdr’ic. fuse (jontained 
in a glass tube. 

Glass Paper.—An abrasive pajier con¬ 
sisting of ])()wdered glass glued on 
to stiif papiT, and used for smoothing 
wooden surfaces. 

Glass Papering Machine.—A s}>ecial 
machine used for glass - paj)(*ring 
w'oodtm siirfac.es. 

Glazed Bricks.—Bi-icks made from 
clay, and covered with a thin coating 
of riuna clay, which, during burning, 
bcconu's V itrrficd. 

Glazing .—\n emery wheel is said to he* 
glazing when the grinding surface 
Ijegius to become polislu'd so that it 
is not so elfeetive in pcTforming ils 
w oi’k as it ought to be. 

Glazy Pig.—A form of ])ig ir on somewhat 
similar to grey iron, hut whiter, and 
eontaining a large quantity of silicon, 
uf) to 12 per cent. 

Glenboig Bricks.—A very high class of 
tire brick. 

Glide.—A term used in Aeronautic; 
to dmiote the descent of a Hying 
machine wh(‘ii the engine is at 
rest. 

Glider.—An aer-oplane which is not 
])rovid('d with an engine. 

Globe.—The sjdierical glass vessel of an 
are lamp 

Globe Net.—A wire network plac’cd 
round the outside of the globes of 
arc lamps 

Globe Valve.—Any form of .valve of 
which the body is of spherical or 
ijlobular form. 
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Glow Lamp. —An ordinary incandescent 
lamp. 

Glue. —A material prepar'd from bones 
or other organic refuse. JVIueh used 
as an adhesive for uniting surfaces 
of wood and other materials. 

Glut. —The strip of iron used in making 
a glut weld. 

Glut Weld. —A form of ^vl^ld us('d in 
welding the longitudinal seams of 
the rings of the furnae(‘ and fine 
tubes of Lancashire and (Cornish 
boik'rs. Tln^ ])lates are iirst rolled 
to the circular form, ^vith the edges, 
which have been bevelled, slightly 
apart. The cdg(‘S aie then heated, 
and a long strij) of iron, i e a * glut,’ 
is welded into the sfiaee between th(‘ 
bevelled edges. 

Glycerine. —A eolourk'ss viscid liquid 
obtaiiK'd from oils and fats. Used 
incomu'etion with automobiles, sonu‘- 
tinies by itst‘lf, but more oftim with 
alcohol, for |)reventmg the water in 
radiators and in the water cooling 
passages from freezing in frosty 
weather Also used for smearing 
the inside of tht‘ glass(‘s of water 
gauges on steam lioiJers with tin* 
object of keejhng the glasses clean 

Gnome Engine. —An unusual tyjx' of 
four-stroke petrol engine' used on 
aeroplanes, its peculiar feature being 
that the main shaft is fixed whilst 
the cylindcTS themsidv es rotate round 
the shaft, the ]nstons meanwhile 
moving inwards and outwards. The 
advantages possessed by this tyjie of 
engine are extreme lightness for large 
powers, and the fact that sineci flu* 
cylinders rotate tlu'v (;an be kept cool 
without the use of special wati^r 
cooling arrangements ; extremely 
steady running is also ('iisured. since 
the cylinders themselves servx? as 
a flywheel. 

Gold Bath. —An electro-plating bath for 
gilding, in which a gold plate is made 
to serve as the anode. 

Gold Leaf Electroscope.— )S(h* Electro¬ 
scope. 

Goliath Crane. — A large travelling 
crane carried on a movable 
gantry. 





(.ic)tKi]i Link Mot ion. 


Gooch Link Motion.—^A special form of 
reversing 
gear used 
on loc o- 
motives. 

Good Earth. 

—An elec¬ 
trical term 
used to de¬ 
note a thorougli connection of a con¬ 
ductor with the ground. 

Goose Neck. —A term applied in Engiti- 
eering to various rods, hooks, etc., 
which are shaped somewhat to re¬ 
semble the neck of a goose. 

Gouge. —A joiner's or earjtentt'r’s chisel, 
rounded so as to be capable of cutting 
groov (‘s or 

hol('s. 


Gouge Bit.— 
A s(‘[)arate 

piee(‘, similar to the hlade of a gouge, 
and used for boring holes in timber. 
A shell bit. 

Gouge Slip.—A small oil stout', roundt'd 
at one or both t'dgt's, so that it can 
he used for shar})emng gougt's. 

Governor. —An arrangt'riH'nt for main¬ 
taining the s])(‘ed of an engine (or 
other m ach i n e) m o rt' 
or Jt'ss (jonstant, 
no mattt'r how the 
initial pressure in 
the eylindt'i's or the 
load on the engine 
may vary. I n t )t h t*r 
words, the governor 
prevents the speed 
of the engine in Governor 
revolutions pt'r 
minute from falling below a certain 
figure, or from rising beyond that 
figure. The. (‘ssi'utial parts of th« 
most eomirK)n ty[)e are the gover¬ 
nor balls, the arms, the spindle, 
the slet've, and a centre weight. 
The governor is driven from the 
engine itself by suitable bevel gear¬ 
ing, or by bi'lt, and the eentri- 
fugal force of the revolving balls 
varies as the square of the speed 
of rotation. 'J’hrough the medium 
of the links the sleeve on the governor 
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Spindle moves upwards and down¬ 
wards as the balls rise and fall owing 
to increases or docre^asc'S of spi'cd of 
the engine. This niovi'ment of the 
sleeve serves to operate a ineelianism 
whi(!h acts cither on a throttle valve 
or an expansion gear, partially closing 
the throttle or causing a slightly 
earlier cut off if the sptied tc'iids to 
rise, and iniiieasing the throttle 
opening or making the cut off later 
if the speed tends to fall. 

Governor Arms.—See (Governor 

Governor Balls,—Sec Co vinos’ ok. 

Governor Sleeve.— S(‘e Covkrnok. 

Governor Spindle.— S(h‘ (h)VEHA’oR. 

Grab.—A device, o|)e/‘.ded nieehanieaily 
for excavating earth. It consists ol 
two jaws vhich, as it were, Into out 
the earth, lift it up, and afterwards 
r(‘Ieas(‘ it at any desired ])lae(‘. 

Grade.—TI ki (juality of a particular iron 
or steel. 

Gradient.—The inclination of a I’oad, 
etc. It is usually measured as one 
part in so many ])arts, as 1 in (i, 
which UK'ans that in going along tlie 
road G feet a jKU’son iisc-s through a 
vcrti(;al distan(;c of 1 foot ’’.rhiis the 
gradient is really the sini' of th(‘ aiurle 
of inclination. 

Gradient (BydrauUr) —Sec Hydraitlic 
Cradient. 

Gradually Applied Load.—A load which 
is applied to a machine or structim‘ 
by very small iiiereinents instead of 
all at once. Thus t he load applied to 
a test bar in a tensile testing machine 
is a good example of a gradually 
applied load. 

It is useful to note that uhen the 
load is a])])lied very gradually the 
maximum stress set up is only one- 
half what it is when tiu' load is 
applied all at once, luit ’without 
initial velocity. Loarls a])])lie(i with 
initial velocity will of course sot up 
stresses much gnsiter than those 
set up by suddenly a])plied loads ; 
greater the higher the initial vidoeity. 

Grain.—'J’he arrangement of the par¬ 
ticles or fibres in wood or stone. 

Grain Side of Belt.—The smooth side of 
a leather driving belt. 


Gram.—Sec Gramme. 

Gramme.—The one-thousandth part of 
a kilogramme, which is the unit of 
mass in the metric system. (See 
Kieookamme.) 

Tfc is equal to the weight of one 
cubic centimetre of pure water at 
a temperature of 39° F. 

Gramme-Calorie.— S('e Calorie. 

Gramme Eing Transformer.—^A trans¬ 
former in which the primary and secon¬ 
dary coils are arranged on iron rings. 

Granite.—An igneous rock, much used 
as a building stone. 

Graphics.—See C^RArmc Statics. 

Graphic Solution.—A solution to a 
j>robl<‘ni obtained by setting out 
(juantities lo seal(‘ on s(juared j)a])cr 
inst(‘{id of by einjiloying a inatlu*- 
inatieal method 

Graphic Statics.—Thcj seicmcc of detcr- 
miiung by drawings made to scale 
tb(^ stresses in the various members 
of a structure in equilibrium. The 
determination of the stresses by 
inatheinatTeal methods is usually 
complex and laborious, whilst the? 
graphical detc'rmination is not only 
much quicker, but it provides a self- 
evident means of cheeking the solu¬ 
tion. Briefly, the method consists 
of drawing to seaU* the outline of the 
structure, i e. th(‘ frame diagram, 
and then in a st‘parate rliagram knou n 
as the stress diagram setting down 
the loads to scale and drawing lines 
respectively ])arallel to the various 
lilies in the original or frame diagram. 
If the' wxirking is correct a ciosesl 
diagram will eventually result, and 
the lengths of the lines, measured to 
the scale used in setting down the 
loads, represent the stresses in the 
respective members of the structure. 
The stress diagram really consists of 
a numlier of triangles and poh^gons 
of forces superimposed upon one 
another, exeejit in simple cases, where 
a single triangle of force's or pedygon of 
forces wull represent- the stress diagram. 

Graphite.—An iincombined form of 
carbon. It is quite infusible, and 
on this account is used for making 
crucibles, etc. 
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Graphitic Carbon.—The carbon which 
occurs in tho grey varieties of cast 
iron in the free or uncombined state. 

Grapnel.—A d(ivi(;e, resembling tongs, 
for lifting largo stone blocks, or other 
objects. 

Grappling.—Th(‘ seizing hold of an 
object by any mechanical device; 
parti(!ularly the lifting up of a cable 
from the bed of the ocean by means 
of a grapnel. 

Grasshopper Engine.—An old form ol 
steam engine of the Ix'am ty]U‘, 
diffc^ring from the ordinary beam 
engine in the fact that the lanim 
fiilerum was at one end inst(‘ad of in 
the ecaitr(‘, the motion of the ])ision 
rod being transmitted to the other end, 
and the coniu‘cling rod being worked 
from the middle point of the beam 

Grate.—See Pire Grate. 

Grate Area.—The area of a tire grate in a 
boiler or other furnace It is usually 
measured in scpiare feet. 

Grate Bars.—Oast iron bars \iliich form 
the fire grat(‘ of a furnace* 

Grate Surface.— See^ Gka'pe Arla 

Grating.—A frame or partition of lattice 
work or bars. 

Graver.—A cutting tool used in con¬ 
nection with ornamental stoiK'work 
The tc'iin is also applied to a tool lu'ld 
by hand and used for finLshing off 
turned w^ork in nu'tal. 

Gravitation.—Tin* mutual attraction 
which exists Ixdween all bodies or 
particles of matter. 

Gravity.—The acceleration of a body 
caused by the mutual attraction of tlui 
body and the earth. Its value is 
32-Hi ft. per second per second 
(See g.) 

Gravity Feed.—The su])])ly of jxdrol fo 
the carburetter of an automobile 
by the force of gravitation, in con¬ 
tradistinction to the siijiply by means 
of a small pump. Also applied to tin* 
feeding of oil liy gravity to parts of a 
machine which require lul)ri(;ating. 

Gravity Oiler.-—^A lubricating device in 
which the oil is supplied tc the sur¬ 
faces to hn lubricated by the force of 
gravitation instead of by pump or 
other mechanical means. 


Gravity Wheel.—A water wheel, the 
principle of action of wliicih depends 
upon the weight of the water supplied 
to the wheel, and not upon the impact 
of tho watcT. 

Grease Extractor.—An apparatus for 
extracting grease from boiler fix'd 
water, either by filtration or by 
filtration combined with chemical 
treatment. 

Grease in Boiler Feed Water. — The 

presence of gri'ase in the water usixl 
lor feeding a sti'ani boiler is highly 
ohjectionnl)l('. Tt has the effect of 
‘ thickening ’ th(‘ water to such an 
(‘xtent that tin* sti'am hiiblik's cannot 
Cvsca])e frcx'Iy through thi* water, 
w^hich is eonscijiiently lifted more or 
k‘ss bodily oil tho ])latcs. The action 
is analogous to that which taki's 
pLace w^hen milk is boiled in a ])aii. 
The })Icites ovi'r tlu' tire arc thus 
liable to b(‘Com(‘ overheated and 
collapse Hi'iict*, grease should be 
kept out of till* boiler at all costs. 
It is most liable* to be earnexl into tlu* 
Iioilcr when the* c^ngines an* of the 
surface condensing type, heeaiise* the 
condensed steam is used almost 
wholly as the fec'd water, and this, 
through c(»nstantly coming into con¬ 
tact with the lubricated cyliiuh*!* 
w^alls when passing as steam through 
the cylmd(*rs, becomes gradually 
more or l(*ss gr(*asy Idie water may 
be })iirifi(*d by installing an t'fficieiit 
gnxise extractor or se'parator somc- 
vvliere in the f(‘cd pi]H^ range. 

Grease Separator.—An apparatus for 
removing oil and grc'ase from exhaust 
steam wbicb, after condensation, is 
to be us(*d as fet'd wuti'r ; tlu^ prin¬ 
ciple of atdion is that of reducing the 
velocity of the steam and altering tiic 
direction of flow so that tho grease 
is arreslcd, w^hence it can bti collected. 

Greases for Lubricating.—Made by mix¬ 
ing solid fats or soaps with oils. 
They are thicker than oils, and possess 
the advantage of having less tendency 
than oils to flow awxiy from the sur- 
faet'S to he lubricated. 

Green Coal.—A term a])]died to coal 
freshly thrown on to a furnace fire, 
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to distinguish it from the hot coal 
of the later stages of com})ustion. 

Greenheart.—A hard, heavy, elastic 
timber, used principally in harbour 
and canal work, since it doe‘s not 
deteriorate under water to the same 
extent as do other tim})ers 

Green Sand.—Sand obtained from the 
chalk or coal measures, and used 
largely in tlu' foundry for preparing 
the moulds in. Good green sand 
contains a large* p(‘re('nlage of silica, 
Avhieli renders it ])orous, and small 
quantities of aluiniiia and magnesia. 
Avliieh giv(^ the sand tin* proj)erty 
of binding W(‘ll together. Although 
called green sand, the sand in the 
foundry is a(;tually black, since it is 
mixed with ehare.oal dust, etc. 


Green Sand Moulding.—Moulding in 
green sand, in contradistinction to 
moulding carri(‘d out in dry sand and 
loam. Gre(‘n sand moulding is the 
most general form of moulding 
Green Wood.—A tt‘rm applied to timber 
which has had its sap removed 
Grey Iron.—Exjilained unclerC'AST Iron. 
Grid Iron Valve.—A special form of 
slide valve, in which tlu* st(‘am jiort 



opening is dn ided 
into a number of 
narrow slits in 
order to enable the 
\alve travel to 
be reduced to the 
minimum. Much 


Grid Vulv(‘ Rf^cd at one time 


as a cut-oil A alve. 


Grid Valve.—A tc^n 

to those valves ( 



(JnlUige FoundutK 

loads have to 


in sometimes aiijilied 
•f an air ]mmp whicli 
consist of an ordi¬ 
nary india-rubher 
disc which is pre¬ 
vented from rising 
too high hya circu¬ 
lar dish-shaped grid. 
Grillage Foundation. 
—A form of foun¬ 
dation in which 
rolled stc'el j oists are 
embedded in con¬ 
crete. Much used in 
cas(*s where heavy 
) supported, and when* 


the ground is firm for a small depth, 
but yielding farther down. A grill¬ 
age foundation need be of only small 
depth, so that the yielding eartlx below 
is not n'acbed. 

Grinder.—A workman whose work con¬ 
sists of grinding cutting tools, par¬ 
ticularly on emery wheels. Also a 
grindstone or an emery wheel. 

Grinding.—The operation of grinding 
cutting tools, or generally removing 
metal l)y means of a grindstone or 
an emery wheel. It may be observed 
that engiiui cylinders, particularly 
for aut()m())>ile work, are nowadays 
fri‘(|iicntly bored out with great 
a(‘curac‘y by a grinding process. 

Grinding Tn.—A proc(iss applied to 
valv(‘s (and other ])arts) for making 
the valv(*s ])ear uniformly on their 
s(*atings after they have become* 
uiievi*!! through wear, etc. A suitable 
grinding material, mixed 'with oil, 
is rubbed over the valve and the 
seating, and the valve rotat(?d until 
a very cvt*n bt*aring surface between 
the valve and the seating is obtained. 

Grinding Line.—A line on a twist drill 
which s(‘rves as a guide when the drill 
is to be ground up. 

Grinding Machine.— An emery wheel. 

Grinding Best.—A rest in the form of an 
iron or st(*el cross bar, ])laeed lU'ar 
the face of a grindstone, and used as 
a su})])ort for the tools sharpened at 
the stone 


Grindstone.—A circular r(*volving stoiK*, 
generally di'i\'en by beltoi*, in the case 
of small 1^^ 

luuid, and ^ 

Grindstone 

Truer.—A Oi-m.l.sto»o 

device for 


facing u]) grindstones which have be¬ 
come unevenly worn. It consists of a 
form of disc or roller which is placed 
against the face of the stone, and which 
is mad(‘ to revolve by the stone, whilst 
it is moved slowly across the face. 
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Grits. —Hard unconsumed particles of Grounding. — The connecting of an 
carbon which are given olf certain electrical circuit with the earth, 
fuels burned in boiler furnaces, and Ground Line. —The term applied to the 
which pass out through the chimney contour of the ground when the 

in considerable quantities, especially ground is taken as a datum level, 

when forced draught is emjjloyed, Ground Return. —8ce Ground Circuit. 
creating a nuisance, and involving Grout. —The mortar or cement, etc., 
risk of setting fire to surrounding used for grouting, 
property. Grouting.—ihlling up with mortar. 

Grit Stone. —A coarse foj'm of sandstone concrete, etc., a s])ace or a joint, as, 

used in the construction of roadwa 3 \s, for example, any space left between 

grindstones, (dc an engine bed a.nd its foundation. 

Groin. —The cur\’c foi-nu'd by the inter- Grove Cell.—A voltaic (;ell consisting 
section of two arclu^s of a stoneware jar, a U-shaped zinc* 

Grooving. —A defc(*t in steam boilers, ])late placc'd inside the 

which, as its nariic ini]ili(is, consists jar and ininicrscd in 

of a groove in the jilates. The d(‘f(‘c1 dilute suljihuric acid, a 

is caused by incchani(uil action, but porous jiot placed in the 

may be aggravated by chemical hend of the zinc plate 

action. It occurs at parts wIkti* and containing nitric 

straining due to repc'aled expansion acid, and a jilatinum 

and contraction of the plat(‘S beconu‘s jdate placHul inside the 

concentrated, as at the front and jiot and supported by 

back end plates of Lancashire and a pi(‘C(‘ of vood The 

Cornish boilers, about the furnace cell has a nearly con- 

tube connections, and at the longi- stant E.M.F. of 1-9 

tudinal seams ot the shells of lap- volts, and is suitable* 

jointed boilers. When cuiused wholly for strong and steady curre^nts for 

by mechanical action, the grooving fairly long periods. It is, however, 

takes the form of a fine fracture, but. ojicii to the objection that injurious 

if the water is corrosive the hue fumes of nitric p(*roxide are given 

fracture is gradually converted into a off, whilst the* ])latinum plate renders 

rounded groove. the cell a some\\hat expensivi* one. 

Gross Power. —The total power d(‘- Groyne. —A construction for ])revent- 
vcloped by an engine*, viz. the power ing the erosion of riv(*r banks, or 

develojicd in tlu* (cylinders, or tlu* for raising the* foreshore where sea 

indicated horse })ower, as distin- erosion tak(*s jilaoe 

guished from the brakes horse jiower. Grub Screw, —A small headless screw 
or the power actually available at in which provision for scre\\ing up is 

the engine crankshaft, 'f lic latter made by making a saw cut or slot 

is less than the former on account of in the top of the s(!r(*w, so that the 

the pov'(*r r(H(nircd to drive the screw may be turned by means of an 

engine itself. ordinary sijrew-driver. 

Ground. —In Electrical Engineering, to Grummet.—A washer made of henjp, 
make a connection with the ground, spun yarn, or other similar mateiial, 

so that the earth serves as a ])art of coated with red l(jad, and used for 

the electrical circuit. making steam-tight joints on pipes, 

Ground Circuit, —An electrical circuit etc. 

in which the earth serves as a. part of Guard.—^Any device which serves to 
the circuit. safeguard jmtsohs against accidents 

Ground Detector. —^An electrical instru- with machim^ry, or which serves to pro- 

ment for detecting a leakage of t€*ct the machine itself from mishap, 

current from a lighting system to Guard Wires. —In electric tramway 
the ground. systems, wires suspended above the 
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trolley wires to protect the “ live ’ 
conductor, so that in case t()lephone 
or telegraph wires should fall across 
it, they cannot hang in the streets 
with the ‘ Jive * ends ex])osed ; the 
guard wir(‘S are also icMiuired to 
protect telephone and telegraph 
operators and their apparatus. 

Gudgeon. —Short for gudgeon pin. 

Gudgeon Pin. —In an internal com¬ 
bustion engine, llie pin or short 

shaft which extends 
across the piston, 
and to which the 

small end of the 
coinu'otmg rod is at¬ 
tach ed. 1 n a stt‘am 

engine tin; ]»in or 
short shaft wdiieli 
passes through the 
erossh(‘.ad, and to 
which th(‘ small end 
of the connecting rod is seeiiriHl 

Guibal Fan. — The earliest typ(‘ of 
centrifugal fan ; still used for venti¬ 
lating purposes in mines. 

Guide. —Any device which serves to 
compel a mo\dng part to tru vel along 
a definite path. 

Guide Bars.—A term sometimes applied 
to the slide bars of a steam engiia‘ 

Guide Blades.— Fixed blades in a tur¬ 
bine which guide the working fluid 
on to the moving blades. 

Guide Blocks.—A term soinetinies 
applied to the slide bloc ks of a steam 
engine. 

Guide Iron. —An iron rod of square 
section, suitably bent, and used as 
a guide for st rick ling th<'. core for a 
steam or w^ater bimcb the object 
being to do away with tlie necessity 
of a core box. 

Guide Pulley. —A pulhy used for guid¬ 
ing a drivdng ro])e in a giv’^en direc¬ 
tion, generally in eases when' the* 
normal direction of the ‘ run ’ of the 
rope has to be changed. 

Guide Screw. —Another name for the 
leading screw' of a lathe. 

Guide Vanes. —Fixed vanes in a water 
turbine which guide the water on to 
the wheel vanes. 

Guillotine Shears. —A shearing machine 



(kidgcon Pin. 


in wliicli the blades, instead of 
running crosswise, as in the usual 
type of machine, run in the longi¬ 
tudinal direction. 

Gullet Saw.—A saw, geni'rally of the 
eircjular or the pit tyjie, the teeth of 
which are deepened and so shaped 
at the roots that the sawdust escapes 
more readily than it otherwise would 

Gumming.—A term apjilied to the* 
thickening of the oil on the cylinder 
walls and the pistons of petrol 
engines which frc^quc'iitly takes place* 
whim the engine grows cold after 
stopping. This gumming is fr<*- 
<(uenlly the cause of diflicult start¬ 
ing, sincje the (*ngine cannot he moved 
frcx'ly. The difhc'ulty may be ovc'r- 
come by injecting jietrol into the 
cvlirid(‘rs, which has the effect of 
r(‘moving the oil. 

Gun-Metal. A form of bronze, con¬ 
sisting of varying proportions of 
copper and tin. It is both stronger 
and harder than copjier, and is very 
suitaljlc for casting, and for resisting 
corroding influences. Used largely 
for tlu) manufacture of hearing steps, 
cocks, pump di'tails, etc. 

Gun'-er s Chain.—^A surveyor’s chain, 
0(> ft. in length, invented by Gunter 
in 1020. It is divided into ioO links, 
each link mi'asining 7*92 in. The 
jiarticular advantage of the Gunter’s 
chain is that th(* GO ft. l(*ngth divddes 
an exact number of times into one 


mile. viz. 80, so that 80 chains equal 
one mile ; w hilst a sipiare of 1 chain 
side is e(|iial to oni'-ttiith of an acre. 
Gusset Angle Irons. —See ( Musset Stays. 
Gusset Plates.— See Gi sset Stays, 
Gussets. —Short for Gtsskt Staves. 
Gusset Stays. —In J.»ancashire and similar 
boilers, large* 
stays used for 
stiffening the 
flat front and 
back end 
plates. Kach 
stay consists 
of two angle 
irons riveted 
to the shell, 

two riveted to the end plate, ana a 



Cussel Stays. 
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large plate riveted in tlie two 

pairs of angle ii*ons. The load on 
the end ])lat.e is thus partially trans¬ 
ferred by means of the gusset stays 
to the shell. 

Gut Bands. —Bands or Ixdts made of 
gut, and us(id oeeasionally for driving 
small maehines. 

Gutta Percha. —The hardeiuxl sa]> of 
certain trees grown in the Malay 
Peninsula It is similar in many 
respects to india-rul)l)er. ITscd as 
an insulalnig matc'rial by c‘l(*ctrical 
engineers, and in connection with 
valve construction by hydraulic 
engineers. 

Guy —Any rope, chain, or wire used 
for hoisting, holding, or st(tidying an 
object. 

Guy Rope. —In small slusir l(‘gs, th(‘ 
i*o})e which is secured to the top of 
the legs at one end and to the ground 
at the other, and which thus supports 
the legs. 

In a derrick crane, a rope con¬ 
nected to the top of the jib and th(‘ 
top of th(‘ post, and stu’ving the jmi- 
pose of a support to the jib. 


Gyration. —Rotary motion, or motion 
about an axis. 

Gyration Centre. —See Centre of 
Gy^ratton. 

Gyration Radius. —See Radius of 
Gyratio>j 

Gyroscope. —A device consisting of a 
compai’atively heavy flywheel sup- 
])ort('d in bearings in a ring of imtal, 
the ring itself being su])ported at 
one point only about its rim. WIkmi 
th(i flywheel is set rotating at high 
speed, the ring and whcH'l as a whole 
will rotate slowly round the point 
of support, and considc'rablt' ri'sist- 
ance is oflered to any change in 
the direction of th(‘ axis of th(' wh(‘(‘l. 
The prin(‘ipl(‘ of the gyrosco])c has 
been made us(‘ of for steadying tlu' 
motion of a ship, for balancing, and 
other purposes 

Gyrostat. —A modified form of gyro¬ 
scope 

Gyrostatics. —The study of tiu' plic'no- 
mena of rotating bodi(\s, jiarlieularly 
with regard to the rc'sistanee offered 
against any change of the plane in 
w hich the rotation occurs. 


H 


- 




IlHck Saw\ 


Hacking.—^The drying of building 
bricks out of doors. 

Hack Saw.—A saw' for cutting m(*tal 
work, the outlini* gcMUTally biiing of 

__t h (? for in 

shown in the 
figure. The 
blade is a 
s j) a r a 1 0 
j)ieee. 

Hackworth Gear. —A reversing gear for 
steam engines. 

Haematite. —See Hematite. 

Haft. —The handle of a tool. 

Hair Felt. —See Felt. 

Hair Side. —The smooth or grain side 

of a leather 
belt. 

Hair Spring 
Dividers,— 
Dividers 
provided 



Hair Spring Dividers. 


with one or two spring legs and a. 
fine screw' arrangi'iiKml. by means 
of wdiieh the instrunuuit may be set 
to measure w ith gr(‘at accuracy. 

Half Centre.—A tiu'in soni(*tini(‘H ap- 
])lied to that position of an engini* 
which is mid-way betwinui the ttvo 
dead centres. 

Half-Lap Coupling.—A shaft coupling of 
th(^ muff or box type, in wdiich the 
ends of the . 


adjoining 
lengths of 
shafting, 
instead of 
being left 
plain, ar(' 




Half-Lap Coupling. 


Zl 


shaped to form a lap-joint (see illus¬ 
tration), the object being to obviate 
the possibility of the shafts bec*oming 
drawn apart. The shaft ends are, or 
should be, enlarged to compensate for 
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the loss of strength which results 
from cutting away the material to 
form the lap joint. 

Half-Lattice Girder. —A Warren girder. 
If one of two Warren girders be in¬ 
verted and superposed upon the 
other, the two will form a lattice 
girder. For this reason the Warren 
girder is sometimes called a half¬ 
lattice girder. 

Half-Load Efficiency.—1’he ratio of the 
amount of useful energy given out by 
a machim* when working at half th(‘ 
normal load to the energy put into 
the raa(;hine. A[)plied j)rincipally to 
prime movers driving generators 

Half-Rip Saw.—A hand saw, slightly 
long(‘r than the ordinary hand saw. 
and having teeth ])er ineli of 
length. 

Half-Round Chisel.—A chisel suitable 

tV)r cutting 

---s.. LM*OOV(‘S. 

;:tc. ti.o 
term is 
ciuM-l mostly 

applied to chisels for medal w ork 

Half-Round File.—A file the blade of 
which is flat on one side and convex 
on the other. 

Hult-llniiiul Fil«> ordinary flat 

ti 1 ing, a nd 

for filing inside holes, grooNcs, etc 

Half-Rounds.” Lengths of wrought iron 
or mild steel bars, the section of 
which is semi-circular in tb(‘ <*a.sc of 
solid half-rounds, and that of a semi- 
hollow' cylinder in the case of hollow’ 
half-rounds. 

Half-Section.—A term us(*d on drawings 
to show that one half of a certain 
view is in section, the other half being 
generally an outside view’, i e. a view 
looking on the outside of the object 
represented by the drawing. 

Halving.—Tn timber work, the making 
of a joint for connecting two parts 
together by cutting a piece of half the 
thickness from each end, so that the 
two parts can be united by jilaeing 
the two cut ends together, in tlie form 
of a lap joint. 


Halt-tlnaiul Fit' 


Hammer.—A tool for striking blows, for 
the purpose of driving in a nail, 
driving a 
cold chisel, 
and for 
various 
other pur¬ 
poses It 
usually 
consists of 
a metal Htunmcr.s. 

head and 

a wooden shaft, the head being 
arranged at one end of the shaft, 
and at right angles to the shaft. 

Hammer Hardening.—1'he hardening 
which eventually takes ])laee in iron 
and steel objects which are repeatedly 
hammered. 

Hammer Head.—The metal ])ortion of a 
hammer, i.(‘ the jiart which strikes 
the object to b(' lilt 

Hammerman.—A term a])j)licd to a 
man who docs the striking with the 
sledge hammer for a smith. 

Hammer Shaft.—The wooden handle of 
a hammer. 

Hammer, Water.—See Water Hammer. 

Hand.—A word much used as a prefix to 
other words reprevsenting tools, opera¬ 
tions, etc., as, for example, hand 
hammer, hand riveting, and so on. 

The word is also used to dimote the 
form or the arrangement of an object 
in rt'gard to whether it is right-handed 
or left-handed. Thus, an engine is 
said to be right-han(l(‘d w^lien, if 
viewed from the cylinder end, it 
appears to the right of the flywheel, 
and left-handed when it appears to 
the left of the wheel. 

Hand File.—An ordinary flat file. (See 
File ) 

Hand Holes.—Small holes prepared in a 
steam boiler for purposes of cleaning 
and inspection, particularly in the 
bottom of the shell of vertical boilers 
and tlio bottom of the firebox casing 
of loco’-tyi)e boilers, since the narrow 
water spaces there are very in¬ 
accessible 

Handing.—T’lie arranging of patterns, 
etc., right-hand or left-hand. (See 
Hand.) 
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HilluI Saw, 


Hand Best. —support, oommonly in 
the form of a cast iron or steel T 
piece, provided as a rest for the 
cutting tool in hand turning. 

Hand Riveting. —Kivoted work per¬ 
formed by hand, in contradistinction 
to that done ])V machine. In general, 
hand rivcjting is inferior to machine 
riveting, and in all cas(is where it is 
practi(;able riveted work is done by 
machine rather than by hand. (See 
Machine Rivetino ) 

Hand Saw. —A largo saw having 5 to 6 
teeth per 
inch of 
length, and 
u s (* d f o r 
general savv- 
iug])iir])oses. 

Hand Sketch. —See Freehand Sketch. 

Hand Turning. —Turning in the lathe 
accomplished l)y means of tools lield 
in the hand instead of in a slich' r(‘st. 

Hand Wheel.— A wheel, gouerally Avith 
a rim of circular st*ction, used for 
operating a valva*, a s(}r(‘w, (dc. 

Hangar. —A slied or shelter for a flying 
machine. 

Hanger. —A bracket boll(‘d to the under 
side pf a beam or to a ceiling, and 

__used for su])])ort- 

ing a shaft. 
Hanger Board. — A 
board used to 
facilitatethe haiid- 
lingof an arc lamj) 
for pur})os(‘s of re¬ 
moval orre])laceal. 
Hardening. —The 
rendering of cut- 



Hatigor. 


ting tools, etc., very hard, for obvious 
reasons. It is generally effected by 
heating the tool and then suddenly 
plunging it in water, oil, or other 
liquid. The hardening is tin; result 
of a chemical change in the metal, a 
rearrangement of the constituents of 
the metal taking place, particularly 
an alteration in the condition in 
which the carbon exists. In general, 
hardening causes the metal to become 
brittle. 

Hardening Carbon.—Claris >11 in the form 
in which it exists in hard steel. 


Hardness of Metals.—The property of 
resisting indentation (from pressure 
and impact) and wear. 

Hardness of Water —See Hard Water. 

Hardness Tests.—Tests for determining 
the hardness of metals, mostly mad(* 
by forc'ing into the metal some other 
but harder substance. (See Brinnell 
Test, for example.) 

Hard Soldering.—^Another name for 
Brazing. 

Hard Water.—Water is said to be hard 
when it contains salts of calcium ami 
magnesium in solution. If soa]) is 
mix(^d with a jnire water it dissolvi‘s, 
and a lathcu* is formed, but if the 
water is hard it is dillieult to form 
a lather. The hardness is usually 
measured by adding a standard soap 
solution to a uu'asured (piantity 
of water until a p(Tman(‘ut lather is 
produe(‘d. 1'h<; hardness (‘stimated 
in this way is known as the total 
hardness of tlu' watt‘r, an<l this com* 
])ns('s ‘ jxTmammt ’ hardiu'ss and 

^ temporary ’ hardness, the latt«‘r 
being so called heeaus(‘ it can he 
removed by boiling, since it is dm* to 
tlie pr(*senee of earhonat(*s in the 
water, which can only rmnain in solu¬ 
tion in the jinvsenei* of earhfmie acid, 
and this is remov(‘d by boiling, the 
carbonates thus being jireeipitatcd. 
Hard waters an* v(‘ry unsuitable as 
boiler f(*(*d water, ]Kirtieula!ly for 
water-tub(* boil(‘rs and those boil(*rs 
wliieh have numerous narrow water 
spaces, owing to tlx* large amount of 
scale to which they give rise. (S(*(' 
Clark’s Proc ess ) 

Harmonic Analyser.—An instrument 
for resolving eonijih'x harmonic 
motions into a s(‘ries of siinjile 
motions. ^ 

Harmonic Motion.—Imagine a disii, 
having a small pin near its (drciim- 
ference, to be rotating uniformly in a 
vertic;al plane. Them, if we further 
imagine a vertical line to be projected 
on to the horizontal diameter of the 
disc for all positions of the pin, the 
bottom point of tlie vertical line 
would move with a harmonic motion. 
Thus its velocity of movement would 
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be nothing to commence with, bnt 
would gradually increase to a maxi¬ 
mum at the centre of the dia¬ 
meter and then decrease gradually 
to nothing. This particular motion 
is the simplest form of harmonic 
motion. The motion of engine parts, 
such as a slide valve, is approximately 
a simple harmonic motion, but it is 
really compounded of two harmonic 
motions. 

Harveyising.—Tlui cas(i hardening of 
armour plates of large siz(i, effected 
by heating th(‘ ])lat(‘s, winch art‘ (^f 
nickel steel, in contact with animal 
charcoal. 

Hatch.—An opening in a ship’s deck. 
Also a form of gate o])ening for 
the passage of water to a watc^r 
wheel. 

Hatchet.—A cutting tool for timber, 
consisting of a wooden shaft and a 
blade. 

Hatchways. — A term us(‘d by ci\il 
engineers to denote rectangular man- 
hol(‘s or openings, provided with 
suitable covers, on ])ipe biu's eon- 
nect<‘d with waterworks, the o])jeet 
of the o})enings b(‘ing to (‘nable the 
pipes to be scraped and clcaiaal when 
nec(‘ssarv. 

Hat Leather Packing.— A form of 
leather ])acking used in iMuineetion 
with hydraulic maebinery ; ])rinci])- 
ally for ])aeking small rams, s{)indles, 
etc. '^[’he section is that of an angle 
iron. 


Hauling. — The transport of heavy 
maebinery on the roads ; or, gener¬ 
ally, the drawing of heavy loads. 
Hawser.—A strong ro]ie or eahU'. 
Haystack Boiler.—An old type of vertical 
boiler, now^ practi¬ 
cally obsolete. 
Hazel.—A tough and 
elast ic timber, used 
for making the 
handles of certain 
tools, particularly 
those used by 
smiths. 

H e a d.—A term 



Havstack Boiler. 


having various applications in prac¬ 
tice. A bolt head, for example, is 


the enlarged part (of hexagonal, 
round, square, or other form) at 
one end of the bolt; a cylinder 
head is the cylinder cover of an 
engine. 

Head (Equivalent ).—In Hydraulics and 
Hydrostatics the term ‘ equivalent 
head ’ is used to denote a head of 
liquid which has energy equal to 
some given amount, as, for example, 
the energy lost due to the friction 
experienced by the water in flowing 
through a pipe. 

Head-Board. — A form of switchboard 
for a dynamo or an electric motor. 

Headers (Brickwork) —Those bricks or 
stones in a wall which are arranged 
wdth th(‘ir small faces to the front. 

Headers (m Boiler.^) —In W’ater-tiit>e 
boilers, mild st(‘el boxes into wliieh 
the tubes ar(^ ex})anded. In old 
hoil(‘rs the lu‘ad('rs may he made of 
cast iron. 

Heading.— A horizontal passage forming 
part of an ex(‘avation. 

Heading Tool.—A tool used by smiths 
for forming the heads of bolts and 
])ins. 

Head Metal.—In Foundry Work it is 
common to provide a reservoir im¬ 
mediately above the gate down w hich 
the metal i.s poured, in order that 
tliere w ill be a surplus of metal which 
will ensure the complete filling of the 
mould. The mi'tal in the gate and in 
the re.servoir is termed ‘ head ’ metal, 
and this has to lie subsequently re¬ 
moved from the casting. 

Head of Liquid.—The vtutical height of 
a liquid in a pijre or tube, etc., 
measured above some datum level. 
In the case of watcT a head of 2-3 
ft. is equivalent to a pressure of 
1 lb. per square inch. Thus, a 
column of wat('r 34 ft. high corre¬ 
sponds to the pressure of the atmo- 
spher(\ 

Head Race.—The channel or trough 
which conveys the w^ater to an over¬ 
shot w'atcr wbeel. 

Headstock.—See Fast Headstock and 
Loose Headstock. 

Head Valve.—An upper valve of an 
ail* pump. 
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Heart Cam,— A cam tlw oat line of 

which is .similar in shape to that of a 
heart. Such a cam 
gives a uniform n*- 
ciprocating motion 
to the cam followcT 
during one half of 
the nivolution, and 
a uniform return 
during the next 
half. 

Hearth. — Generally, 
Ifoart Cain. a place for a lire. 

Heat. — A form of 
motion or energy. 

Heat Engine.—Generally, any engiiu‘ 
in which heat is transfo7-med into 
mechanical energy. 

Heat Engines.—llie science which deals 
with the theoretical considerations 
governing the actions and the design 
of heat engine.s. 

Heating Apparatus.—^An apparatus for 
heating buildings by means of hot 
water circulated round pipes, or by 
hot air deUvi^red through grids into 
the various rooms of the building. 

Heating Power.—See (/ALOKmc Valuio 

Heating Surface. — 1'he jilate surface' 
of a steam boiler whic*h Ls exposed to 
the heat of the furnace gases. It 
is usually measured in square feet. 
Generally, the greater thi' amount 
of the heating surf.ace, the high(*r 
are the evaporative* (japacity and the 
efficiency of the lioiler. 

Heat Unit.—A unit for measuring heat 
quantities. The unit adopted by 
British engineers is the British 
Thermal Unit. (See Bktti.sh 
Thermal Unit.) 

Heavy Load.—A term used in connec¬ 
tion with engines to denote a com¬ 
paratively large power for a particular 
engine. Thus, an engine is said to be 
driving a heavy load when the total 
power it is called upon to develoj) is 
almost equal to the full capacity of 
the engine. Heavy loads should be 
avoided as far as practicable, since 
they increase the wear and tear on the 
engine, and in course of time are 
liable to lead to breakdown. 

Heavy Running.—A term applied to the 

1.32 


working of an engine or other machine 
which has a heavy frictional resist¬ 
ance to overcome. 

Hecto.—A prefix for one hundred. 

Heel Piece.—^A term applied to various 
objects in practice, such as a support 
for receiving the bottom of an in¬ 
clined stay or post, etc. 

‘ He ’-Gauge.—Explained under Cylin- 
UKicAL Gauges. 

Hekto.—See Hecto. 

Helical Gearing.—Wheel gearing in 
which the wheels are ])rovided with 
h(‘lical tt^eth. 

Helical Spring.—A spring having the 
shape of a helix ; a s])iral spring. 

Helical Teeth. — (Sei? fust Hooke’s 
Stfa'ped Geakik( 3.) H(‘lical teeth 
are a development of the teeth list'd 
in Hooke’s Steppt'd Gearing, the 
number of the steps being made 
infiniti', so that in effect the line of 
the t('(*th, instead of lu'ing stcfiped, 
b(‘(!omes a continuous curve which is 
a helix or screw line. 

Helicopter. — On a flying machine, a 
form of propeller used for raising 
tlie machine vertically. 

Helix.—If an inclined plane, rejiresentt'd 
by a right-angl('d triangle, be wrappi'd 
round a tylinder the circumference 
of which is just equal to the length 
of the base of tin* triangle, the hj^- 
potenuse of the triangle wall form 
a certain curve round thi* cylinder. 
This curve is termed the ‘ helix ’ 
The cuj ve of a sen'w thread is a helix. 

Helve Hammer.—A special form of 
heavy hammer, operated mechanic¬ 
ally, and used for hammering down 
the balls of wrought iron taken from 
the puddling furnace with the object 
of consolidating and welding to- 
getlu'r the particles of metal, a,^id 
removing the slag. It has been 
almost entirely superseded by the 
steam hammer. 

Hematite.—An important iron ore. It 
occurs in two principal varieties, 
brown hematite and red hematite. 
The red variety consists of ferric 
oxide (FeaO.j), and contains when 
pure about 70 per cent, of the metal 
The brown hematite includes a 




DICTIONARY OF ENOINEERING 


number of substances consisting of 
ferric oxide and water in chemical 
combination, and contains when pure 
about bO per (!(;nt. of the mental. 

Hemitropic Winding. — A double coil 
winding in an alternator. 

Hemp.— Hem]) consists of round fibres 
obtained from a number of varieties 
of plants. It is much used in engin- 
cerifig for the manufacture of ropes, 
etc. 


Henry.—An electrical unit used for 
measuring self-induction. It repre¬ 
sents a self-induction of such magni¬ 
tude that a (mrrent changing in it at 
the rate of one ampere each second 
is reacted ii])on by a self-induced 
pressun* of one volt. 

Hermetically Sealed. — (Completely 
closed so as to be air and water tight. 
The term is apjilied to boilers, etc , 
which are closed uj) for hydrostatic 
l(*sting. 

Hexagon Head.—A head of n bolt which 
has six equal sides. The ])roj)ortions 
are c.onirnonty made the same as those 
for a hexagon nut. (8ee beloAV ) 

Hexagon Lathe.-—A turret latlu' 

Hexagon Nut.—A nut (of a bolt) which 
ha.s six equal 
sides. This is 
jirobably the 
most common 
form of nut. 
Common pro¬ 
portions for 
hexagon nuts 
,, ,, , for bolt sizes 

u]) to about 

1 1 in. diameter are as follow :— 
I)i.stance across cornens —2 I), 
Distance across flats -1| D, 

Depth of nut D, 

where D is the diameter of the bolt. 

High Carbon Steel.—Sti^el containing a 
high percentage of carbon. Specially 
suited for the manufacture of cutting 
tools. 

Higher Pairs.—^A term applied to those' 
constraining parts of machinery which 
occur in sets of two, and which con¬ 
nect by points or lines, as, for example, 
a rope and a rope pulley. (See 
Lower Pairs.) 



High Pressure Cylinder.—The smallest 
cylinder of a multi-ctyhnder steam 
engine, i.e. the cylinder to which the 
steam from the lioilcr or boilers is 
first admitted. 

High Speed Engine.—The term ‘ high 
speed ’ is ajiplicd to engines very 
loosely, and it is difficult to give an 
exact dc'finition. (Generally, a high 
speed (‘iigiuo is a quick revolution 
engine. A small engine running at 
a speed of 500 or (>00 n'volutions ])er 
minute is a high speed engine, but 
a large, engine running at half this 
sj)oed is commonly regardi^d as a high 
speed engine. High spiked engines 
arc mostly used in coniKH tion with 
the drixiiig of electric gemcrators, 
since they can be direcd coupled to 
the generators, whilst slow speed 
engine.s would have to drive through 
the medium of ropes or belts, from a 
comparatively large ])ulley to a small 
one. 

High Steam and Low Water Safety 
Valve.—A safety \alvo fitted to large 
.steam boilers and intended to sctvo 
as a saf(‘guard liotli against over- 
pressun' and low water. 

High Tension Current. — Electrical 
(jurrent at high voltage. 

H Girder.—A beam or girder the section 
of which resembles the letttT H. 
Strictly sjieaking, the correct name 
for such a girder is I girder, because 
such girders are gcmerally arranged 
with the web verti(;al, and not 
horizontal, being much stronger as 
beams in this ])osition than they are 
if arranged with the wob horizontal. 

Hinge.—^A su])port for any part which 
moves by swinging or turning about 
the support. 

Hob.—A form of milling tool used for 
the cutting of the teeth of spur and 
worm wheels. 

Hodograph.—A term used in connection 
wdth the study of bodies in motion. 
Suppose a particle is moving along a 
given path, cither straight or curved. 
If then from a fixed point straight 
lines be drawn to represent both in 
magnitude and direction the veloci¬ 
ties of the particle at different points 


133 



THE BENNETT COLLEGE 


of its path, the curve formed by 
joining up the extremities of those 
lines will be a curve which is termed 
the Hodogra.])h of the motion of the 
particle. 

Hog-Backed Girder.—A girder in which 
the top boom is curved coiuexly and 
the bottom boom made flat. Jt is 
much used for railw^ay Inidges of 
large span. 

Hogging.—The bending or curving of 
the furnace and flue tubes of Lanca¬ 
shire and Cornish boilers, caust'd by 
the expansion which takes place when 
the fires ar(i lit. 

Hoist.—A lift. 

Holdfast.—A foi*m of hook for holding 
pipes, etc. 

Holding Down Bolts.—The bolts em¬ 
ployed for bolting down heavj^ 
machines, such as engines, lathes, 
etc., to their foundations 

Holding Up.—When performing riveted 
work by hand, it is necessary to press 
hard ujion the already fornu'd head of 
the rivet whilst the head is formed by 
hammering at the other end. The 
necessary jiressure is (*x(*rted by 
means of a hammer with a long shaft, 
a. suitable sujijiort being provided so 
that the shaft may bo used as a lever, 
the support being the fukuum, and 
the hammer h(*ad pressed on the 
rivet. Force applied 1o the end of 
the shaft will thus b(^ multiplied, and 
consideralile pressure brought to bear 
on the rivet heads. This process is 
known as ‘ holding up.’ 

Hollow Column.—A column or pillar 
having a hole running through it. 
Hollow columns are very much 
stronger to nvsist buckling than solid 
columns of the same weight. 

Hollow Shaft.—A shaft having an in¬ 
ternal bore. A hollow shaft is very 
much stronger to resist failure by 
twisting than a solid shaft of the 
same weight. 

Homogeneous.—A term much used by 
engineers to denote a uniformity of 
texture or density in a material such 
as iron or steel. 

Homopolar Dynamo.—A dynamo with 
only one pole. 


Hone.—An oil stono for sharpening 
cutting tools. 

Honeycombing.—A form of boiler (;or- 
rosion in which the wasting of the 
plates is of a very pronounced form, 
resembling honeycombing. Also a 
defect sometimes found in mild 
steels, and caused by the metal boil¬ 
ing up in the mould after pouring or 
teeming, the result of the escjape of 
certain dissolved gas(\s 

Hood.—A (covering, g(‘ncrally made in 
sheet metal, for a smith’s lu^arth or 
other purpose Hoods arc made in a 
great variedy of forms. 

Hook.—Generally, a bent j^iece of metal 
for catching or supporting some¬ 
thing ; as a (a-anc book. 

Hook Bolt.—A bolt with a hc'ad of the 
form shown ; us(‘d 
largely for sc'curing 
pieces to the flanges r ' 
of I gird(‘rs. It has ’ 
the adv’antago of ; 
obviatingthenee.es- 
sity for drilling a 
hole through the 
eomparativ(‘ly thin TTook ]k)lt. 
flange. 

Hooke’s Joint.—A Universal Joint. 

Hooke’s Law.—.\n important law in 
connection w'ith the Strength of 
Materials. The Law states that, 
within the limits of elasticity, the 
strain ])rodiiced by a stress of any 
kind is proportional to th(' stress 
producing it. (See also Elastic 
Limit and Hysteresis {Mechmiical).) 

Hooke’s Stepped Gearing.—Gearing in 
wdiich the wbcads are provided with 
stepped 
teeth, the 
object be- 
i n g to 
attain ex- 
t r c m c 
smooth¬ 
ness of 
action Hooke’s Stepped Gearing, 
without 

sacrificing strength. Generally smooth¬ 
ness of action dejiends upon the 
number of pairs of teeth which come 
into contact simultaneously, and by 
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Stepping the tooth the number of 
pairs of teeth (;omiiig into contact 
is multiplied by the number of 
stops. 

Hook Gauge.—A gauge of hook form 
used in connof3ti()n with the deter¬ 
mination of the ([uantity of watcu* 
flowing down a stream or channel in a 
given tim('. 

Hook Wrench.—A Avn^nch or spanner 
for turning round pieces such as 
bolts, small pipes, etc Jt is shaped 
ill the form of a hook ; honoe its 
name. 

Hoop Iron.—Thin strip iron used for 
binding wooden packing cases, barrels, 
etc. Mark' in widths varying from 
\ in. to () in 

Hooter.—A whistle hlou n by steam, and 
used for announcing tinu'S of starting 
and slop])iiig work at large factories 
and works. Also, a device on a 
motor hioycle or a motor oar for 
sounding the ajijiroach of the vohiolo 

Hopper.—A form of roetdving v(‘ss(‘] for 
grain, fuel, etc Tlius^ in boikus 
])rovid(’d w'lth nu'chanioal stokers the 
fuel for th(‘ furnaces is first thrown 
into ho])})ers, and from these de- 
liver(*d to th(' furnaces. 

Horizontal Boiler.—A sti'ani boiler, 
generally of eylmdrical form and 
having its axis running in a horizontal 
direction. J..ancashire, (’ornish, and 
Galloway boilers are (‘.\amples of the 
horizontal type of boiler. 

Horizontal Borer.— A boring machine in 
which the cutting tool is arranged to 
bore out cylindrical vessels or ])arts 
whose axes are in a horizontal 
direction. 

Horizontal Crane.—A crane worked by 
steam pow(‘r, the cylinders Ixung 
arranged horizontally. 

Horizontal Engine.—^An (*ngine in which 
the cylinders are arranged wdth their 
axes horizontal. vSuch engines have 
the advantage of being more gener¬ 
ally accessible than vertical engines, 
but they require more ground space ; 
and the wear on the pistons and the 
cylinders is generally greater than in 
vertical engines. 

Hornbeam.—A light-coloured wood of 


considerable toughness. Used in the 
manufacituro of the cogs of mortise 
wheels. 

Hornblende.—A dark, green, hard, and 
lustrous mineral Used as a building 
stone. 

Hornpieces.—A term applied to various 
details whose form has some rcscmi- 
blaiicc to tbiit of a horn. 

Horse Gear.—A gear us(‘d for working 
various classes of machinery, and 
oj)erat('d by hors(\s which an' made 
to walk round in a circle, pulling 
irK'anwhik' on the ends of long Ic'vers, 
coniK^eted wuth the gearing. 

Horse Power. - The unit of power 
equivaJc'ut b) the j)erformanee of 
.‘Ri,000 foot-pounds of w^ork in one 
minute. This unit w^as fixed U])on 
by James Watt after making exjieri- 
nu'iits with a numlier of powerful 
liors('s, which ho found were capable 
of pi'rforming about 22,000 foot¬ 
pounds of work in one minute. Jh^ 
made an allowance ovc'r and abo\e 
this figure of one third, so that the 
unit adojited, which has been re¬ 
tained to th(' present day, is J3,000 
fooi-])ounds per minute'. 

Horse Power (Electrical Equivalent ).— 
One nie(!hani(‘al horse powa'r is equal 
to 33,000 foot-pounds of work per 
minute, or o.W foot-pounds peT 
second. One foot-pound p(*r second 
is ecpial to 1*350 watts. Therefore 
the equivalent electrical horse power 
is equal to 550 x 1*356 —746 watts. 

Horse Power Hour.—Short for ‘ horse 
power per hour.’ Thus we say that 
the steam consumption of an engine 
is so many pounds p('r horse power 
hour, meaning the engine uses so 
many pounds of steam per hour for 
every horse powTr developed. 

Horse-Shoe Gauge.—A gauge of aji- 
])roximately the form of a horse shoe, 
and used for gauging metal work. 

Horse-Shoe Magnet.—A U-shaped bar 
of magnetisc'd iron or steel. 

Hose.—Flexible tubing, generally of 
india-rubber or leather, and used for 
conveying w^ater. 

Hose Coupling.—A form of coupling, 
commonly of brass, and specially 
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adapted for connecting together two 
leiigtlis of hose. 

Hot Air Engine. —An engine in which 
hot air is used as the working fluid. 

Hot Blast. —A t(‘rrn applied to the air 
blown into a blast furnace when the 
air is first heated by being passed 
through heating stoves. 

Hot-Short. —A defect in iron and st(‘el, 
which are said to be hot-short or red? 
short when they cannot b(‘ worked 
hot without showing signs of distress. 

Hot Water Apparatus, —An apf)aratua 
for heating buildings by means of hot 
water made to circulate througli pixies. 

Hot Well. —In a jet condensing steam 
engine ])lant the vessel into which 
the condensing water and the con- 
densc'd stx'am an^ delivered by the air 
pump, or in othiT tyxios of condensing 
jilant a vessel into which the (;on- 
deiised steam is delivered by th(‘ air 
Xm?np. FrcMpiently the ujijier jiart 
of th(^ air xminp serves as the hot well. 

Hot Wire Instruments. — Kleetrical 
current measuring instruments in 
whicli the prineijile of net ion is based 
on the fact that tin' ])assage of an 
electrical current through a wire 
causes an increase in tlu' t(‘in]H‘rature 
of the wire, and (;<)nse(juently an 
increase in the hMigth of the wire 
These instruments are used for both 
alternating and continuous (uirrent. 

Housing. —A covering or protection for 
something ; a fixture for holding a 
part. 

Housing Plane. —A sjiecial form of ])lane 
having a blade somewhat like' a 
narrow chisel. Used for 
undercut surfaces, for inlaid Avork^ 
etc. 

Hoyle’s Metal. —A white metal for 
bearings ; it contains about 40 x^cr 
cent, of tin, 42 per cent, of lead, and 
12 per cent, of antimony. 

H.P. —Abbreviation for Horse Power, 
and also for High Pressure. 

Hub. —The boss of a wheel or pulley. 

Humpage’s Gear. —A special form of 
compound epicyclic bevel gear, used 
as a variable speed gear for macOiine 
tools. 

Humphrey Pump. —An ingenious form 


of j)ump, the xwincixile of action being 
as follows :— 

Water is drawn through a suction 
valve into a i>ix>e of U form, aud this 
water is th('n sc^t in motion by ex- 
Xiloding a mixture of air and gas over 
the water in one vertical length of 
the U. Some of the water is th(*n 
dehvertid through a delivery outlet 
in the other vertical length of the U. 
The remaining water then begins to 
return, and in so doing drives out th(^ 
burnt gases, when more water is 
drawn thi ough tin* siuflioii valve, and 
the aedion rexieated. 

Hun. —An aeronautical term ax)x>b’(‘(l to 
a young man training as a pilot. 

Hung Core —In Foundry Work, a core 
which is hung or supjiorted from a 
tox) j>lat('. 

Hunting (hi Ehrlrin/l Machhicnf) —A 
jieeuliar action which takes f)hu*e in 
connection with alternators running 
in x^arallel, due to a sudden variation 
in the sxx'od of the x>nnH‘ mov(‘r, and 
whi(5h results in tlie setting up of 
heavy surges or cross currents be- 
twe(‘n tlie alUu’nators 

Hunting (in (Governors )—A troubkMuet 
with in <)V(T-sensitiv{‘ go' C'rnors, th(‘ 
balls suddenly flying to the (‘xtreme 
X)osition Avhen the speed of the engine 
iiKU'cascs, thus shutting off the stc'am, 
and then when the engine slo\^'s dov\ u 
suddenly falling to the other extreme 
X^osition and ox^ming the stc'am sux^ply 
to the full. This continual fluctua¬ 
tion is known as ‘ hunting ’ It can 
be more or less ])revented by means 
of a ‘ dash-pot ' 

Hunting Tooth.—An (‘xtra tooth some¬ 
times x^laccd in the larger of two 
toothed wheels in gt'ar, its object 
being to prevent uneven wear of th« 
teeth. If, for exampk', the velocity 
ratio is a whole number, i e. if the 
number of te(*th of the smaller wheel 
is a definite fraction, say one-third, or 
one-quarter of the number of teeth 
on the larger, the same pairs of teeth 
will be constantly coming together 
and the wear will be comparatively 
ra})id. The addition of an extra tooth 
alters the velocity ratio slightly, so 
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that it is no longer a whoh*- nuini)er, 
and the same pairs of teeth are not 
thus frequently meeting together, 
more unifor?n wear being the result. 

Hurdy-Gurdy.—An old type of water 
turbine consisting of a vc^rtical wheel 
and flat radial vanes, upon which a 
jt't of wat(‘r moving at high velocity 
was made to impinge. 

Hydrant.—A branch pipe, ])rovided 
with a valve, by mnans of which 
water may be di’awn from a main. 

Hydraulic.—Pertaining to the science of 
fluids in motion 

Hydraulic Belt.—A special form of belt 
running on pulleys and used for lifting 
and discharging wakT. 

Hydraulic Buffer.—.Vn carrangementc-on- 
lainingnalcr for arresting tlic motion 
of a moving mass such as a train or a 
gun, th(‘ |)rinciple of action being based 
on t h(' fact t hat in order to cause a flow 
of vvatc'r work must be performed 

Hydraulic Engineering.—That branch 
of engineering which deals with the 
design, construction, and operation 
of hydraulic maclnncry. 

Hydraulic Gradient.— If }u(*ssure gauges 
in the form of vertical tubes be ])laeed 
at inf (‘I’vals in a pipe' conveying \n ater, 
the Mater Mill stand at a certain l(*vel 
in each tube, and the straight line 
M'hieli M'ould connoet up the tops of 
tb(‘. Mater column is termed the 
‘ hydraulic gradumt ’ 

Hydraulic Limes.—Li rues n i adc from car¬ 
bonate of lime and clay and possessing 
the property of s(‘tting under water 
Much used as building materials. 

Hydraulic Machinery. — In general, 
machinery opi'rated by hydraulic or 
Avater jiower. 

Hydraulic Mean Depth.—The ratio of 
the cross-sectional ar<*a of the fluid in 
a pipe or channel to the distance 
round thi' portion of pipe M’ith 
which the fluid is in contact Thus, 
if a round })ipe is half tilled with 
flowing water, the hydraulic mean 

TT 


depth is 


2 . 


2 


41^' 

D 


D 

4’ 


where D is the diameter of the pipe. 


Hydraulics.—The st;ienee whi<;li deals 
with the motion of fluids, particularly 
of water. 

Hydraulic Storage.—Tlu^ storage of use¬ 
ful energy in the form of water con¬ 
tained in tanks well above the ground. 
The potential energy of the water is 
available for various pur})oses. 

Hydraulic Test.—Sec Hydrostatic 
Tpist. In England the test is fre¬ 
quently spoken of as the Hydraulic- 
Test. but it is wrongly so called, as 
• will be evidimt from a reference to 
the definitions of Hydraulics and 
H YDROSTATICS. 

Hydro-Carbons.—(Compounds of hydro¬ 
gen and carbon which occur in the 
gaseous, the? liquid, and the solid 
stat(‘s. They are produced in the 
gaseous form wlieii coal is burned in a 
steam boiler 

Hydrochloric Acid.—A colourless and 
pungent gas, consisting of hydrogen 
and chlorine in clu-mical combina¬ 
tion. Anaoqueous solution of hydro¬ 
chloric acid has many uses in in¬ 
dustrial work. It is used, for ex- 
am})le, as a flux in (jonneetion with 
soldering. 

Hydrodynamics.— Thv. science' wbieb 
deals with liquids both al rest and 
in motion. Thus, it includes lioth 
Hydrostatics and Hydraulics. 

Hydrogen.—A colourl(*ss gas of extrenu; 
lightness. Its chemical combining 
MT'ight is taken as unity. In com¬ 
bination it exists in many fuels, 
solid, liquid, and gaseous The 
presence of hydrogen in a fuel is con¬ 
ducive to ra])id ignition. The only 
product which can be formed when 
the gas burns is water (or steam), 
and 1 lb. of hydrog(*n needs 8 lbs. 
of oxycen to form 9 lbs. of water. 
The total heat resulting from the 
combustion is about 62,000 B.Th.U. 
(Fahrenheit). Chemical Symbol, H. 

Hydrostatics.—The science which deals 
with liquids at rest. 

Hydrostatic Test,—A test commonly 
applied to vessels such as steam 
boilers, pijies, etc., with a view to 
tiisting the strength of the vessel and 
the tightness of the work. The test 
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consists of filling the vessc*! eonipletely 
with water, sealing iij) the various 
openings, and then jiuinjiing in more 
water until the pressure is t^onsider- 
ably in exciess of the normal working 
pressure. In the- ease of a boiler th(^ 
test pressure is usually from oru' and 
a half to twice the working pressurt‘ 
It is to be noted that th(' fact that 
a boiler safely wlthstaiids a hydro¬ 
static pressure much in excess of 
the ordinary working ])r(‘ssure is 
no (Titerion that the boiku* is safe 
for steam pressure. A boiler und(*r 
steam is a very different structur(‘ to 
one me?*ely exposed to v\ ater pressure. 
In the latter casc^ the boiler is ex¬ 
posed to a st(*ady jiressuri'- and to a 
uniform t(‘m])erature, whilst in the 
former ease the vessel is subj(‘et(‘d to 
the', racking strains set up by differ¬ 
ences of expansion in ditfercuit parts 
of the structure. The Iiydrostatie 
test, however, is vcTy usi'ful in tindiiiir 
out leaky seams, riveds, etc- , and 
parts which are jiisuflieientJy stayed 
at)(l strengthened, but th(;rc is alw ays 
the possibility that a defect might be 
aggravat(‘d by w^atiu* testing to a high 
pressure w ithout its existence lieing re¬ 
vealed, and it is on this ae(*ount that 
some authorities are not favourably 
disposiid towards the hydrostatic test. 

Hyperbolic Expansion. —Th(‘ (expansion 
of steam or gas in accordance with 


Boyle’s Law. After the cut-off in an 
engine cylinder, the expansion of the 
steam is approximately hyperbolic in 
most cases. 

Hypocycloid. —The curve described by 
any point of a circle which rolls round 
the inside of a larger circle. 1'he 
flanks of cycloidal wdieel teeth an; of 
the form of the hypocycloid. 

Hypothesis. —A proposition or jirinciple 
which is assumed to be true in order 
to account for a fac;t or a phenomenon. 

Hypothetical Diagrams —A term ap- 
pli(;d to theondieal indi(;atordiagrams, 
w^hi'rc the diagrams are set out on 
tlu' assumption of certain conditions 
Avhieh do not obtain in practice ; siudi 
as an instantaiu'ous cut-off, tlu' ex- 
pausion of the steam right to the end 
of th(‘ strok(‘. and so on. 

Hysteresis (Elertrica!) —The lagging 
behind of tlie magnetisation of a 
magiudic; material winch resulfs 
through the magnetising force being 
of varying inagnitudi'. 

Hysteresis (Mechaincal) —According to 
Hooke’s Law, in connection Avith 
bodies expost'd to stress, the strain is 
jiroportional to tlu; stress producing 
it within certain limits Strictly 
speaking, however, absolute pro¬ 
portionality is never met with ; there 
is always a slight lagging in the re¬ 
lation of strain to stress, and this 
lagging IS termed ‘ Hysteresis.’ 


I 


I. —^The symbol generally used for 
Moment of Inertia 

I Beam. —A beam, the section of v\hieh 
resembles the 
letter ‘1.’ 

Ideal Heat Engine. 
—See Perfect 
Heat Engine. 
Idle Coil. —An elec- 
1 Beam. trie conducting 

coil is some¬ 
times described as an idle coil 
when there is no current passing 
through it. 


Idle Current. —A term applied to re¬ 
active electrujal currents, i e. (‘urrents 
which tend to impede the flow of the 
main current. ' 

Idle Wheel. —^A wheel in a train of 
wheels which merely serves to change 
the directifin of rotation, without 
affecting the v(do(;ity ratio of the 
train. Thus, if a driving wheel A 
gears with a wheel C, A having 
twice as many teeth as C, then A 
will drive C in an opposite direc;- 
tion at twice its own speed. If, 
however, a wheel B, having any 
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number of tc(*ih, b(‘ j)lace(l }>etw(*en A 
and C, then the final velocity of C 
will be unchanged, but its direction 
or rotation will now be the same as 
that of A. 

Idle Wire.—An t*lectri(;al c.onducting 
wire through which no current is 
passing. 

Igniter.—Any device for igniting an 
explosive charge, etc;. 

Igniter Plate.—A forged plate of ap- 
l^roximately triangular form, used 
for producing an 
ekictric spark for 
L4 firing Ihc charge in 

certain internal 
combustion engine 
cylinders. 

Ignition. — The ex¬ 
ploding or igniting 
of the charge in an 
Igniter Plat(‘. interjial(H)inbustion 
engine cylinder. It 
is most ly effected no\\ adaj^s liy Tncans 
of an electric spark, but tubes kej)t 
hot liy a })unsen flame are used on 



many ('ngines 

I.H.P. — Abbreviation for Indicated 
Horst' Power. 

Impact.—The meeting, more or less 
violently, or the (jollision of one body 
with anolh(‘r 

Impedance.—An (dcctrical term used to 
denote the a])paTent resistance to the 
flow of an alternating eurrtmt. 

Impedance Coil.—A choking cojI. 

Imperial Drawing Paper. — Drawing 
shi'cts measuring a})proximately 
,‘10 in. long by 22 in. wide. 

Impermeator.—A form of automatic 
oilijig device, specially adapted to 
the lubrication 
of steam - engine 
cylinders, the 
p r i n i p 1 <' of 
action depend¬ 
ing upon the 
difference in 
w^eight betw^eon 

, condensed steam 

Impemioator. 

Imposed Load.—Any load applied to a 
structure, in contradistinction to the 
load of the structure itself. 



Impregnation.— The. soaking of timber 
with various presc'rving materials, 
such as creosote, etc. 

Impressed Electromotive Force.—The 
el('(;tromotive force mack*- to act in an 
ek'ctrical circuit in order to ])roduce 
the flow of the current. 

Impulse Turbine.—A turbine in which 
the action of the machine depends 
upon the impart of steam or w^ater 
on the blades of the ma('hine. (See 
1)k Laval Steam Turbine.) 

Impulsive Load.—A moving load applied 
to some member or members of a 
machiiK' or structure. Such loads 
gciHTallv tend to create exeessiv^e 
stresst's, and necessitatc3 t}u3 use of 
much lieavier sections than are re¬ 
quired in the (;ase of dead ’ or ‘ live ’ 
loads. 

Incandescent Lamp.—An (‘lectrie lamp, 
j)rovid(‘d wiih a Jilament of carbon, 
or some special 
metal, the fila¬ 
ment being 
caused to be¬ 
come incan¬ 
descent by the In candescent Jjiimp. 

resist a n <* e 

offer(‘d to a. flow^ of electric current 
through it The filament is contained 
in a glass globe, w'hich is exhausted 
of air so that biiniing of the fila¬ 
ment cannot occur, no oxygen being 
pri'sent to enable c'ornbustion to 
take ])kice. 

Inch.—A unit of measurement, equal 
to one thirty-sixth of a yard, or one- 
twelfth of a foot. 

Inch-Pound.—A unit sometimes used in 
measuring work or energy. It is 
equal to the amount of work done in 
overcoming a resistance of one pound 
through a space of one inch. 

Inch-Ton.— A unit sometimes used in 
measuring work or energy. It is 
equal to the amount of work done in 
overcoming a resistance of one ton 
through a space of one incli. 

Inclined Cylinder Engine—An engine 
which is set with the axes of the 
cylinders in an inclined position, i.c. 
neither in the horizontal nor the verti¬ 
cal position. Two-cylinder engines on 
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motor cycles are commonly inclined 
cylinder engines. 

Inclined Plane.—A t(‘nn much used 
in connection with the study of 
mechanics to denote an inclined sur¬ 
face u]) or down which a body moves 
An important theorem reiating to 
the inclined plane is that tlu^ work 
done in raising a body iij) an iiuilined 
plane is equal to the work done in 
lifting the body through the height- 
of the plane together with that doiu^ 
in moving the body along the liori- 
zontal from the starting point to a 
point dire(5tly midm-the tinishingpoint. 

Inclinometer.—An instrum(mt used on 
flying machine's to show if th(‘ 
machine has any inclination side¬ 
ways. 

Incompressibility ~ The ])i ()j)erty pos¬ 
sessed by a b(Kly ol resisting any 
appreciable reduction of volume as a 
consequence of being subjc'cted to 
enishiug or eoinjirc'ssive forces 

Incrustation.—Aecuimulations of certain 
salts, such as the carbonates and 
sul[)hates of linu' and magnesium, on 
the internal surfac'cs of the plates of 
steam boilers Nearly all forms of 
incrustation are bad conductors of 
heat, so that tht'y seriously intiTfere 
with tlu^ jiassage of heat from the hot 
furnaee gases to the water in tin* 
boih'r, resulting in gri'at loss of coal 
and, in serious cases, to overheating 
of the plates. Hi'iici*, all incrusta¬ 
tion should be removed bi'fore it 
attains any considi'rahlc thickness, 
by scraping it or chipping it off thi' 
plates. The best plan is, of course, 
to treat- the feed water chemically 
before it enti'is the boih'r, so as to 
remove all scale-forming matter, but 
this nocessitaies the installation of 
an expensive wati'r-softening plant. 
IVeatmeiit inside the boiliT })y means 
of chemical reagents causes the in¬ 
crustation to be deposited in a soft 
form, so that it can be easily removed, 
but it does not do away with the 
necessity for frequently cleaning the 
plates, as is commonly believed. 

Independent Jaw Chuck.—A lathe chuck 
jjrovided with jaws which can be 
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moved independently of one another. 
(See Chucks.) 

Indestructibility of Energy.—Nee (Con¬ 
servation OF Eneroy. 

Indestructibility of Matter.—All matter 
is indestructible. It can bo changed 
in form and ch(‘mi(;al composition, 
but it cannot lie annihilated. Thus, 
w^hen carbon is burned with a plenti 
fill sup])]y c)f oxygen it gradually 
di.saf)p(*arH, but it has not been 
destroyed , having (combined with 
oxygi'ii to form carboni(j acid gas. 

Index.—A pointer or finger to indicate 
a level, etc. 

Indian Ink.—A specially prcpaied black 
ink used by draughtsiiKMi tor mknig- 
in drawings and making tracings 
It is blacker than ordmarv writing 
ink, and does not- (corrode the instru¬ 
ments, as does Ihe ordinary ink. 

India-Rubber.—Th(' coagulati’d juice of 
several spi'cics of tropical plants. 
Aft('r being incorporati'd with from 
20 to 30 per cent of sulphur, india- 
rnblx'r liecomes a most nsi'ful mat ('rial 
to tlie engineer, and it is largely em¬ 
ployed in the manufacture of belts, 
val\(‘s, (‘t-c. 

India-Rubber Belts. —Spi'ciaJly ])ri‘pared 
rubber driving Ixits They are quiot 
to run, and giip well, Init tlu'y are 
not lUMiiy so durable as leather bolts. 

Indicated Horse Power.—The horse 
]lower of an engine, as obtained by 
calculation from indicator diagrams. 

Indicating.—'Fho taking of indicator 
diagrams from a 
steam, gas, oil, or 
other engin(‘. 

Indicator.—An in¬ 
strument used for- 
taking indicator 
diagrams. It con¬ 
sists essentially of 
a small cylinder 
fitted with a 
piston, a liarrel 
capable of receiv- 
i n g amotion 
which corre¬ 
sponds with that 
of the engine piston, and a pencil 
mechanism for describing the diagram. 
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Indicator Card.—Aiiot-hor iiaine for 
Indicator Diagram. 

Indicator Cock.—A small co()k placc^l 
on an engine cylinder, and serving 
to open and close connection between 
the main cylinder and the cylinder of 
the indicator used for indicating th(‘ 
engine. In some cases there is a 
cock at each end of tin* cylinder, 
but in others there is a single 
three-way cock ])lac(‘d about the 
middle of the length of the cylinder, 
and connected by pip(‘s with each 
end of th(‘ cylinder. 1'be former 
arrangeiLKjnt is probably the better 
one, because tiu' connection be- 
tw(*en indicator and (‘iigjno cylinder 
is short and dir(‘et, whereas in 
the latter case the st(‘am has to 
travel a consideraiile distance before 
reacdiing th(' indicator, and the actual 
indicator diagram may then ])rov(‘ 
unrclia])l(‘. 

Indicator Diagram (or Card).—A dia¬ 
gram which shows the pr(‘s.sure of the 
steam in an 
engine eylin- 
(l<*r at every 
])art of tlie 
stroke. From 
such a dia¬ 
gram, not only 
can the mean 
tlie stroke h(* 
horse. pow(‘r 
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pressure throughout 
determined and the 
of tlie engine calculated, hut most 
valuable deductions may lie made 
as to whether the engine is running 
to the bi'st advantage, whether 
the valv('s are correctly set, and 
so on. 

Indicator, Maximum Demand. — See 
Maximum Demand Indicator. 

Indicator Tap.— See Indicator Cock. 

Induced Current.—If a conductor be 
made to move in a magnetic Held so 
as to cut the lines of force, a current 
of electricity is set up in the con¬ 
ductor. Such a current is termed an 
irvdMced current. 

Induced Draught.—Draught produced 
for a boiler plant by means of a fan 
placed in an uptake, or at the base of 
a chimney, etc. The fan creates a 


partial vacuum, and as a conse 
quen(‘e air is drawn in through the 
hoilfT furnaces, and a draught thus 
created. 

Inductance, or Self-Induction.—When¬ 
ever a change occurs in the strength 
of an electric current flowing along 
a conductor, an induced electro¬ 
motive force is created which gives 
rise to an o])posing current, and 
this t(‘nds to reduce the original 
current I'his property is known 
as ‘ inductanee,’ or ^ self-induction.’ 
'riie efT(‘ct is uiiiin])ortaiit in straight 
conducltirs, hut is very marked in 
the windings of alternators and trans¬ 
formers. 

Induction.— The cremation of electric or 
magnt‘iic jihenomena in bodies by 
othtT bodies charg(‘d with (‘lectrieity 
or magnetism, and jilaced near them, 
without, howev(‘r, lieing in actual 
contact. Thus, a bar of soft iron, 
when placed near a magnet, with¬ 
out touching the magnet, acquires 
magnetic jiropi ‘ riles. 

Induction Coil.—An electrical device for 
transforming a current of low voltage 
into one 



of soft Iriduftum 


iron 

covered with several layers of coarse 
wir(% surrounding which is another 
(;oil consisting of a large number of 
turns of finer wire. When a low 
voltage is sent through the coarse 
wire, or the jiriinary coil, a high 
voltage current is induced in the fine 
wire, or the secondary coil. The 
device is much used on automobiles 
for producing the high voltage neces¬ 
sary to make the current cross the 
gap between the points of the spark¬ 
ing plug. 

Induction Motor. —See Asynchronous 
Alternating-Current Motor. 
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Induction Piping.— The piping leading 
from the carburetter to the engine 
cylinder or cy 1 inders 
^ of automobile. 

Induction Port.— Sec 
Admission Port. 
Induction Kegulator. 

—An elec-trical de- 
vic;c very similar to 
an induction motor. 

Induction Tlpiiift in which, however, 

the central portion 
does not rc'volvc, but simply moves 
through an angle of about 90'. Tt 
is ossciiitially a transformer, and is 
used for n'gulating the pn^ssure in 
feeders at the outgoing point ; for 
providing a lialaneing load for an 
unetpially loaded polyphase system, 
etc 

Inductor.— The rotor of an inductor 
alt(‘rnator or dynamo. 

Inductor Alternator. —An alti'rnator in 
which the field coils, and also the 
armature windings, arc stationary, so 
that slip rings are not reiiuircd. 'I'he 
field poles, or inductor poles, are the 
only parts which rotate;. 

Inductor Dynamo.- A dynamo in which 
both the fi(‘ld coils and the armatur<‘ 
coils are stationary. 

Inductor Generator.— An altc'rnator or 
a dynamo of the inductor type, (See 
Indik;tor Alternator and In¬ 
ductor Dynamo ) 

Inductor Poles. —S(;e Induc^tor At.ter- 
nator. 

Inertia. —That property possessed by 
any body, by virtue of which it tends 
to remain at rest or, if in motion, to 
move in a straight-line direction. 
According to ‘ Newton’s First Law of 
Motion,’ ‘ every body continues in 
its state of rest or of uniform motion 
in a straight line, unless compelled by 
impressed forc(;s to change that state.’ 
(See Laws of Motion.) 

Inertia, Moment of. —Imagine an area 
to be divided up into an infinite 
number of small areas. Then tln^ 
moment of inertia of the area about 
an axis passing through the centre 
of area in the plane of the area is 
equal to the sum of the products of 
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every little area and the square of 
its distance from the axis. It can 
be proved that for a rectangle of 
breadth b and depth d the moment 
of inertia about an axis passing 
through the centre of the depth, 
b(P 

parallel to a short edge, is , whilst 

for a circle the moment of inertia 
Trd^ 

about any diameter is ^ . In the 

64 

case of a body rotating about an axis, 
the moment of inertia of that body 
about the axis is equal to the sum of 
the products of the mass of every 
particle and the square of tlu‘ distance 
of the particle from the axis. It can 
be proved that the moment of inertia 
of a solid disc of mass M and radius r 
about an axis ])assing through the 
centre pcTqxmdicular to the })lane of 
the disc is .IMr'*^, whilst for a hollow 
disc, i c. a tlyw’heel (neglecting the 
arms), it is JM(K‘‘^—r‘^), where It and r 
are the external radius and the in¬ 
ternal radius rcvspcctively. 

Ingate.—The aperture into which metal 
is pour(‘d during casting. 

In Gear. —A term us(;d to indicate that 
toothed wheels, capable of engaging 
or dis(;ngaging, are engag('d. When 
not engaged, th(‘ wbezels are said to be 
out of gear. The tt*i*in ‘ In Mesh ’ is 
sometimes used to mean the sana* 
thing. 

Ingot.—(ilenerally a mass of cast metal 
Thus in steel making the metal, 
when molt(*n, is poured into special 
moulds (see Ingot Moulds), and the 
mass of metal in each mould is 
termed an ‘ Ingot.’ 

Ingot Moulds.—Cast iron moulds used 
in connection with steel making, for 
receiving the molten metal. They 
are usually made in two parts, which 
are held together by an iron ring 
whilst the metal is being poured into 
them. 

Initial Condensation.—In steam engines, 
the condensation of steam which 
takes place when the steam enters the 
cylinders. Under working condi¬ 
tions the steam, on being admitted, 
meets with metallic surfaces which 
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have been slightly cooled down 
through contact with the exhaust 
steam of the previous stroke, and a 
portion of it therefore condenses. 
There are two serious objections to 
this initial condensation ; (1) it results 
in considerable loss; and (2), if very 
copious, as is often the case when 
starting up the engine from cold, the 
quantity of water deposited is so 
great that unless it is got rid of, cither 
through tlie drains or the es(;apc 
valves, it may kiad to fracture of the 
cylinder cjovers or the cylinder itself. 

Initial Pressure.—Tlui pn'ssure of tlie 
st(‘ain in an engine cylinder at the 
coinmenccinent of the stroke 

Injection.—Tlie introduction of a liquid 
or a gas into a vi'ssel or chamber, 
gimerally by artifi(*ial nu'ans. Thus, 
in a Diesel (‘iigine the fuel is inj(‘eted 
into the cylinders in the form of a 
iin<‘ spray by m(‘ans of compr<‘ss(‘d air. 

Th(“ t(‘rm is sonu'tiines us(‘d shortly 
for the ‘ injection water ’ us<‘d in con 
nection with jet condcaising plants for 
st(‘am engines. 

Injection Cock.—A cock us(*d for turn¬ 
ing on and shutting off the sup])ly of 
injection water to a j(‘t condenser. 

Injection Pipe.—The pipe which con¬ 
veys tin* injt'ction \Nater to a jet 
condenH(‘r 

Injection Water.—The water drawn 
from th(* cooling lodg(‘ anti used for 
condensing the steam in a j<*t 
condtmser. 

Injector.—Generally, a devict' for intro¬ 
ducing a fluid into 
a chamber or v(‘ssel 
An ingenious de¬ 
vice for forcing the 
feed water into a 
steam boiler, steam 
from the boiler being 
utilised to drive in 
the water against a 
pressure equal to or 
oven greater than its 
own pressure. The 
Tnjoct{)r. principle of atjtion 
is based on the fact 
that the velocity of steam passing 
through an orifice is very much 
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greater than that of water issuing 
at the same pressure. When th(? 
steam meets the water, condensa¬ 
tion takes place, and a partial 
vacuum is formed, which causes more 
water to rush into the injector, the 
water being propelled by the high 
velocity steam jet into the boiler. 

Inlet Valve.—Any valve which admits 
fluid to an engine, a pump, etc. 

In Line.—^A term applied to two or more 
lengths of shafting to denote that the 
axis of one length is exactly in one 
line wit h the axis of the other length ; 
also to the cylinders of a tandem 
engine to mean that the horizontal 
(centre lm(‘ of one cylinder is exactly 
in one line with the centre line of the 
other cylinder. The term is also iis(‘d 
to denote that two wheels, such as 
the wheels of a motor v(‘hicle, arc 
exactly 111 the sanu' jilane with each 
otluT. 

InMesb.— Tootiied wheclsinengagement 
arc commonly said to l>o ‘ in mesh.’ 

Inorganic Fuels.—yubstaiu^es which, in 
certain operations, serve as fuels. 
I’hiis, ill 1h(^ B(\SHemer process of steel 
making, the silicon in the pig iron 
oxidises, so much heat being gcuier- 
ated that the moltcui imdal, in spite 
of th(‘ fact that cold air is blown 
through it, liecoines actually hotter. 
Sul])hur and phosjihorus arc other 
(‘lemiMiis wliich are classed as in¬ 
organic fuels. 

‘ In Parallel.’—When a. number of idec- 
trieal condu(;iors aie arrangixl with 
their ends in oontact, so that a 
current entering at one end has 
several paths open to it, the con¬ 
ductors are said to be arranged ‘ in 
parallel.’ If the conductors are so 
arranged that the whole current 
passes through each conductor, they 
are said to bt* arranged ‘ in sei-ies ’ 
Generally, hy connecting up ‘ in 
parallel ’ the total resistance is de¬ 
creased, whilst in the ‘ series ’ arrange¬ 
ment it is increased. 

In-Put.—The power supplied to, or jmt 
into a machine. 

‘ In Series.’—Explained under the head¬ 
ing, ‘ In Parallel.’ 
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Inside Calipers. — Kxplaincul inuler 
Calipers. 

Inside Cylinders. —The cylinders of loco¬ 
motives are described as ‘ inside ’ 
cylinders when they are placed inside 
the framing. 

Inside Gouge.—long gouge, ground on 
the inside face. A paring gouge. 

Inside Lap. —See Exhaust Lap. 

Inside Wiring.—The conductors or 
wires used inside a building in con¬ 
nection with the electric lighting of 
the building. 

Inspection.—In the manufacture of all 
kinds of machinery, inspection nowa¬ 
days ])lays a most important })art 
In boiler construction, for example, 
it is usual to havci the plates in¬ 
spected, and certain tests applied to 
tliera to ensure that they are in every 
way satisfactory, h(‘fore any actual 
work is done upon them, whilst 
during the (ionstruction additional 
insjiections arc made from tune to 
time to see that the work is b(‘ing 
propen'ly carried out. There can be 
no (question that such ins])cctions go 
a very long way towards the produc¬ 
tion of high-(;lass machines and 
structures, and the jirevention of 
break-downs and failures. 

Instability.—The state of lx‘ing unstable, 
or insecure. Thus, a structure is said 
to be in a state of instability when it 
is in danger of collapsing, particularly 
if subjected to some slight increase 
in the load it carries. 

Engine governors are also said to 
be in a state of instability when they 
‘ hunt ’ (see Hunting). The condi¬ 
tion for stability is that the centri¬ 
fugal forces due to the revolving 
weights increase more rapidly than 
the radius of action of the weights 
as the governor rises. 

Installation. —A complete arrangement 
of machinery. Thus, a steam iiowei* 
installation includes boilers, engines, 
pumps, steam pipes, etc. 

Instantaneous Axis. —The imaginary 
line passing through an instantaneous 
centre at right angles to the plane of 
motion. 

Instantaneous Centre.—A centre about 


which all points in a moving link or 
nxl may be supposed turning just at. 
a given instant. This e.entre will of 
cjourse be constantly changing, and 
the path traversed by the centre is 
termed the centrede. 

Instantaneous Grip Vice.—A vice which 
is provided with an arrangement 
whereby 
the piece 
to be held 
can be 
g r i p j) e d 
quickly by 
the jaws of 
the vice, 
obviating 
the somewhat slow process of having 
to bring the jaws on to the work by 
screwing np, i e. by turning the handle 

Instroke.—The return stroke of an 
engine piston. Thus, in a gas engiiK' 
the stroke? during vvhitrh the explosive 
mixture is being drawn into the 
eylinder is commonly called the ‘ out- 
stroke,’ and the return stroke, when 
the charge iscornpre'ssexl, is termed the 
‘ iiistrok(‘.’ Similarly, the explosion 
stroke may bo caffed an ‘ outstroke,’ 
and the (‘xhanst stroke an ‘instrok(\’ 

Instruments (Drawing ).—The com¬ 
passes, dividers, and other iiistrii- 
m e 11 t s 
us(‘d by 
draughts¬ 
men. (See 
ill u stra- 
tion ) 

Insulate.— 

To cover 
a body in- 
t(?nde(l to 
carry or to hold electricity or heat 
with some non-conducting medium 
which will prevent the electricity or' 
the hi?at from eseajiing. To separate? 
an electrified or hi'ated body by 
means of a non-conducting mcdinni 
from other conducting bodies. 

Insulating Tape.—An adhesive tape 
having insulating properties, and used 
for covering electric conductors, etc., 
at parts where the insulating medium 
has become damaged or removed. 




inst I uiiiciits (Dniwing). 
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Insulating Varnish.—A special varnish 
possessing insulaiing qualities ; much 
used by electrical engineers. 

Insulation.—Any material used on a 
body for pn'vciiiting electricity or 
heat from escaping from that l>ody. 
Insulation Resistance.—'Fhe resistance 
of an insulating medium on a con¬ 
ductor ; generally measured in meg¬ 
ohms per mile, the resistance of the 
conductor being measured in ohms 
per mile. It is to ho noted that tbe 
resistance of a (jonduetoi* inenvases as 
the length ine.reases, vhilst that of 
the hisulaiing nu'dinm deer(‘ases. 

Insulator.—Any body wliieh is a had 
conductor of lieat or eh'ctricily. 

Intake.—A elian.it‘1 or ])assage tlirougli 
which a fluid is jjassed to a machine^ 
etc. 

Intensifier.—A hydranlic maeJiine in 
which a small })r(‘ssure of water (or 
steam) acting on a com- 
paT*atively large piston or 
■|)lunger working in a cylin¬ 
der s(‘rv(‘S to (•reat(‘ a hiirh 
water pi’cssui’e in a smalh‘i' 
cylinder Thus the total 
pressure on the piston is 
transmitted through a rod 
to a smaller cylind(‘r, and 
sine(‘ the total pressure on 
the piston is the same as 
that on the rod (neglecting 
loss('s) and the rod is of 
small sectional area, the pres¬ 
sure acting on the rod, and therefore 
in the smaller cylinder, must he great 

Intensifying Accumulator.— 8ce In¬ 

tensifier. 

Intensity of Current.—The strength of 
an eleelric current measured in 
ani])(TTS per unit of sectional area. 
Intensity of Magnetic Field.—Tlio in¬ 
tensity of a magnetic field at any 
pf)int is measured hy that force uhi(;h 
would a(;t u])on a unit pole placcnl at 
that point, the strength of a unit pole 
being such that it would rep(d with a 
force of one dyne an identical pole 
situated in air one centimetre away 
from the first polo. 

Intensity of Pressure.—A term some¬ 
times used to denote actual pressure, 
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i.e. the load per unit area, in contra¬ 
distinction to total pressure. Thus, 
if the st(‘am pressure in an engine 
cylinder is 100 lbs. per sq. in , ahd 
the sectional area of the eylind(*r 
is 100 s(| in., the intensity of 
pressure, or the pressure, is 100 lbs. 
per square inch, whilst the total 
pressure is 100x100=- 10,000 lbs. 

Intensity of Stress.—The intensity of 
stress in a stressed moinlxT is the 
actual stress, or the load acting on 
each sipiare inch of the cross section 
of the imuiiher. 'Fhe term is some¬ 
times used to distinguish stress 
from total stress, ^^hi(•h is equal 
to the total load a(‘tmg over the 
whole cross-sectional area of the 
member. 

Interceptor.—^A separator; also known 
as a ‘(’at(‘h Water.’ This a})pliance 
is used for sejiarating the particles of 
water from steam as it traveds from 
a boiler to an (‘iigiiie. thus ensuring 
dri(U’ steam in th(^ cylinder. 

Interchangeability.—An important fea¬ 
ture ])ossess(‘d b}^ certain machin(\s, 
viz that of liaving various parts of 
such d(‘sign and dimensions that they 
are interehangeabl(‘ with correspond¬ 
ing parts of other similar machines, 
or of the same machine. 

Interior Conduit.—A channel or space 
])rovided in the vails and floors of 
buildings for the r('et‘])tion of the 
wires used in (tonriecd-ion with eh'ctric 
lighting, tde. 

Intermediate Pressure Cylinder.—The 
second cylinder of a tiijile-expan¬ 
sion steam engine, the high pressure 
cylinder being the first or smallest 
cylinder. 

Intermediate Receiver.— St*e Receiver. 

Intermittent Feeding. — In supplying 
steam boikTS with their feed water, 
some firemen make a practice of 
fcH'diiig in the water to a high level 
by means of the feed pump (or in- 
j(‘ctor) and then shutting off for a 
time. The practice is not one to be 
recommended, as it may lead to 
priming if the water is pumped in to 
too high a kwel, whilst some risk of 
shortness of water is incurred should 
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the fireman forget to turn on the feed 
again when the water has fallcMi 
low. 

Internal Calipers.—Inside calipers, ex¬ 
plained under CUijpkrs. 

Internal Characteristic.—A curve i)lotted 
on squared ])aper to show the relation 
between the total voltage in the 
armature coils of a dynamo and the 
current, the current in anqxTes being 
plotted as al)S(;issa.e, and the voltage 
as ordinates. 

Internal Corrosion.—^Wasting of the 
internal surfaces of the plat.(‘S of 
stc^am boihu's. It is mostly caused 
by the acid action of the fe(‘d water, 
but may be due to elec,trolytic action. 
The remedy usually aj)ph(‘d is to add 
some powerful alkali, such as caustic 
soda, to the water, as this U^nds to 
nciutralise the acid action, but the 
whole matter rcvpiircvs careful ecm- 
sideration at the hands of a fully 
rjualified chemist. 

Internal Expanding Brake.—A form of 
brake much used on automobiles, (con¬ 
sisting (generally) of two sho(‘s which 
can be made to b('ar on the inside 
of a brake drum. 

Internal Flange.—A flange formcxl in¬ 
side instead of outside a pipe. 

Internal Flue Tubes.—In a J..aneashire 
boiler, the rear portion of the tuo 
inner circular tulx's, extending from 
the back of the lire grate to the back 
end of the boiler, (^miinonly, the 
internal flue tubes aixi regard(‘d as the 
tubes as a whole, extending com¬ 
pletely through the boiler, but 
strictly spc'aking, the front ])orti(uis 
are tlu* furnace tubes, since they con¬ 
tain tin? lire grates, generally 5 to 
G ft. in length, whilst the r(*maining 
portions are the flue tubes. In 
Cornish boilers the same remarks 
apply, exee[)t that then^ is only one 
tube. 

Internal Fluid Pressure.—See Internal 
Pressure. 

Internal Forces.—The forces whieli give 
rise to internal stresses. (See IN¬ 
TERNAL Stresses.) 

Internal Gearing.—See Annular Gear. 

Internal Grinding.—The finishing of 


bored holes by means of an emery 
wheel. 

Internally-Fired Boiler.— ^A boiler when* 
the lire or lin'S are placed within the 
boiler, in eontradistinction to one 
AvluTc the h(*at is applied ext(‘rnally. 
Lancashire, (\)rnish, vertical, and 
]ocom()tiv(‘-type boilers are all of the 
iiit(‘rnally-iite(l type 

Internal Pressure.—^Th(‘ pressure of 
steam inside a vess(*l smdi as a stt*ani 
boil(T or an engine (‘ylindt*!*, or of 
\\at.(‘r inside a hydraulic cylinder, etc , 
as distinguished from the ])r(‘ssnre 
AVithout, which is usually the j)r(?ssure 
of the atmosplu're. 

Internal Screw.—A screw thread in a. 
hole 

Internal Stresses.—Tlu* stresst's within 
a body Avhieh are not s(‘t up through 
tile a])])lieat ion of external forces to 
the body, but rather as a result of 
un(H|ual contraction of the body 
during cooling down aftc*!* easting or 
forging. Inl(*rnal str(*sses are g(‘ner- 
ally indeterminate*. Th(*y can Ik* 
largely minimised by good design 
and careful treatment in the coiuse 
of manufacture. 

Internal Wheel.—An annular wheel. 

Internal Work.—'I'he work dom* in 
bringing about molecular changes 
dm mg th(* eonv(*rsi()n cjf water into 
st(‘am. It is equal to the Lat(*nt 
Heat—the I]xt(*rnal Work. 

Interpoles.—Additional ])ol(*s provided 
for an eleetri({ generator, the effe(*I of 
these h(ung to jirovide additional 
magnetic iit*lds, which minimise 
sparking. 

Interrupter.—A circuit broak(‘r. 

Intrados.—The interior and lower 
curved surface of an ardi. 

Inverse Squares, Law of.—An imjiortant 
law aj)])lieahle to gravitation and 
other physical phenomena. Thus 
the for(*,e of attraetioii between any 
two ])articles varies inv(*rsely as the 
square of the distance between the 
particles, i e. if the distance be 
doubled, the force of attraction is 
reduced to one-quarter; whilst if it 
be trebled, the force is rediice'd to 
one-ninth. Similarly, the force of 
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attraction between two magnets is 
governed by the same law, as is also 
the force exerted by an electrified 
body on neighbouring bodices. 

Inverted Arch. —An arch arrangc'd with 
the crown downwards, and used in 
the building of foundations, under¬ 
ground tunnels, etc. 

Inverted Cylinder Engine. —vertical 
engine in wliich the cylinder (or 
cylind(‘rs) are pifuu'd uppi'rmost, the 
thrust on the piston (or ])istcms) being 
transmitted downwards along the 
piston rod and connecting rod to the 
crank. 

Involute. — '^riie path traced out by the 
end of a cord wliich is held taut and 
unwound from a cylinder. Wheel 
teeth made to the form of the in¬ 
volute will work corixictly togetluT. 
(See Involute Teeth.) 

Involute Teeth.- -Wheel tcH'th made to 
the form of the involute Involute 
to(*th ]K)ssess two advantages over 
cycloidal teeth: (u) bolh face and 
flank of an involute tooth form one 
continuous curve, and not two, as in 
the case of cycloidal t(*eth ; (b) an 
alteration in the distance apart of 
two wlk‘(ds g(‘aring tog(‘thcr aftccis 
neither the vcloiuty ratio nor the 
smoothness of I’linning. 

Inward Flow Turbine. —A water tur¬ 
bine, the water for which flows 
radially and inwards. 

Ions. —Elements resulting from the d(^- 
composition of a body by electrolysis 
(sec Anion and (‘ation) A recent 
theory in regard to atoms is that 
an atom is a eomlunation of two 
parts, one of whieli is electrical, 
either material or non-material, and 
the other iuat(*rial. The combina¬ 
tion of the two is lenneil an ‘ ion.' 

Iron. -Pure iron is a comparatively 
soft greyish-white metal, possessing 
the properties of malleability, ducti¬ 
lity, and tenacity in a high degree ; 
it has also vt*ry decided magnetic? 
properties. Iron is the most useful 
of all the metals, and is eniploycMl in 
the arts in three forms, viz. Cast 
Iron, Wrought Iron, and Steel (see 
respective' headings), all of wliich con- 

U7 


sist of the metal iron with varying 
quantities of other elements such as 
carbon, silicon, manganese, sulphur, 
phosphorus, etc.) Chemical symbol, 
Fo. 

Iron-Armoured Conduit. —A conduit 
provided with an iron covering or 
casing. 

Iron, Burnt. —See Burnt Iron. 

Iron, Cast.—St'e (Jast Ikon. 

Iron Cement. —A mixture of iron borings 
or shavings and sal-ammonia(;; used 
ill the making of rust joints. 

Iron-Clad Field. —A magnetic field about 
an armature in will eh the coils are 
surrounded by the magnetic! circuit, 
so that thc're is no leakage around 
the mac]line. 

Iron, Cold Blast.— See Cold Biast Pig 
Ikon. 

Iron Filings. —The small })ariicles of 
metal rc'inoved by filing 

Iron Glance.—A varii'ty of sp(*eular iron 
ore wliich n^adily separates into thin 
plates. 

Ironing.— See Sleeking. 

Iron Loss. —The energy lost as a result 
of hysterc'sis or (‘tidy currents set up 
ill arniatiir(‘s, transformers, ek;. 

Iron, Malleable.— Se(‘ Wrought Iron. 

Iron Ores. —Min(*rals consisting of iron 
in combination with other elements 
from which the nu‘tal can be scjiar- 
ated. In the intTallurgical sense, an 
iron ore is siujh a mintiral as d(‘scribed, 
but one which can be worked profit¬ 
ably for the extraction of the metal. 
Iron ores are generally oxides or 
(•arl)onat(‘s of iron. 

Iron or Steel, Rough Test for. —Place a 
di-op of dilute nitric a(‘id on a ])olished 
surface of the mt'tal. Tf the surface 
develojis a gr(‘euisli-grey stain the 
metal is wTuught iron, whilst if a 
black spot app(‘ars the metal is steel. 
Wrought iron can also he distin¬ 
guished, if a (!lean fracture be made, 
by the pieseuee of black lines or 
fibres. 

Iron Oxide Paint. —A paint prepared by 
mixing certain iron oxides with lin¬ 
seed oil. Used for painting castings, 
with the object of preserving them 
against rusting. 
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Iron Oxides.—^There are three oxides of 
iron, important from tiio metallui’gi- 
cal point of view, viz. F(‘rrous Oxide 
(FeO), Ferric Oxide (FcaO^), and 
Magnetic Oxide (Fc' jO^). 

Iron Pyrites.—A Jieavy yellow metallu^ 
substaiujo consisting of iron and 
sul])hur. ClH'inical symbol, FeS^ 

Iron Rust.—Tins is chii'fly hydrated 
ferric oxide, together with a certain 
quantity of magnetic oxide, rtnighly 
in the projiortion of four parts of 
tlic former to one of the lattiT. 

Iron Scrap.—Old castings and forgings 
no longer reqiiin'd for the purpose 
for which th(‘y were made. 

Iron Sponge.—iron pioduced by re¬ 
ducing jmre InunatiUiS in closed 
externally-heated retorts, then allow¬ 
ing th(^ metal to cool (out of contact 
with air), and afterv-ards pressing 
cold. 

Iron Stone.—^Any ore of iron. 

Ironwork.—A term used to denote 
those parts of a building, (‘te., which 
are constructed of iron. Generally, 
any work in iron. 

Iron Works.—A \\'orks where iron and 
steel are manufactui*ed. The term is 
also commonly applicnl to works^v here 
machiiu'ry (particularly machine tools 
and engines) and structural work are 
manufactured. 

Iron, Wrought.—See Wrottgiit Iron. 

Irrigation.—That branch of ('ivil Engin- 
eei ing which deals with the moisten¬ 
ing or dainjiing of land by means of 
wat('r made to flow through artificial 
channels. 

Isobars.Imaginary lines drawn 
through plac('s on the earth’s sur¬ 
face wlu'n^ the atmospheric pressure 
at sca-lm'el is the same. 

Isochronous Governor,—A governor 
whifih runs at a constant sp(‘(‘d for 
all positions. 

Isoclinic Lines.—Lines drawn on a map 
through places having th(» same 
magnetic diji. (See Angle of Dtp.) 

Isogonic Lines.—Lines drawn on a may) 
througli places having the same 
magnetic dc^clination. (See Angle 
OF Declination.) 


Isolated Plant.—An electric generating 
j)lant installed in a building for 
generating electricity for lighting the 
building, or adjoining buildings, in 
contradistiiudion to a y)lant whi(;h 
y)roduccs current for general dis¬ 
tribution. 

Isometric Projection.—The rejTresenta- 
tion of an object in the manner shown 
in the illustration, 
whudi re])»*esents a 
cube. 

Isothermal Compres¬ 
sion.— If a gas b(‘ 
eonij)reKsed, me¬ 
chanical work is 
done upon it, and an 
equivalent quantityj^,„„p,rit- I'n.jectK.n 
of hc-at is g('n(‘rat('d, 
resulting in an iiuinnise of tem])era- 
tnre of the gas. If, however, heat be 
abstracted from the gas during tb(‘ 
comy)ressi()n at such a rate that the 
temperature remains constant, then 
the compression is known as iso¬ 
thermal comy)ression. 

Isothermal Expansion.—If a gas ex- 
])ands doing useful mechanical work, 
driving a })iston, for ('xam})l(‘, an 
amount of li(‘at eciuivahait to the 
nu'chanical woiiv is given up by th(‘ 
gas, tlu^ tem]K‘ratur(' of winch in 
consequence falls If lieat be sup- 
}3li(*d to the gas in just sufficient 
quantity to maintain the t(*m])era- 
ture constant, then the expansion is 
known as isothermal exy)ausi()n. 

Isothermal Surface.—Any surfa(;o of a 
body which has the same temy)cra- 
ture at every ])oint. 

Izod Test.—A t(*st made on iron and 
steel specimens with the o’hject of 
determining the suitability of the 
material for withstanding nqxialc'd 
stresses. Tlie test is carried out by 
allowing a weight susyxmded y>en- 
dulum-wise on a rigid rod to strike 
and fracture the specimen, and deter¬ 
mining the energy absorbed in 
bringing about the fracture. The 
energy so absorbed is a measure of 
the toughness and suitability of the 
material. 
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J.—^The letter often used to denote electro-motive force is just one half 

Joule's Equivalent, or the Mechanical the normal (‘l('ctro-motivo force. 

Kqiiivalent of Heat. Jag .—A notch ; a projecting point; a 

Jack.—A device for raishig heavy loads, tooth. 

mac]]inf‘.s,etc-.,througli Jagged Bolt.—8ee Racj Bolt. 
small distances. Jagger. -A chisel j^rovided \\ith teeth. 

Jack Chain. — A chain J ammer. — A 
composed of links chaj)let of the 

formed to rc'.semble the form sketclunl 

figure eight, the two Jamming. — The 
loops of each link being sticking or 

arranged in planes at wtulging of a 

right angles to each part in another 

other. part; as, for 

Jacket.—A non-conduct- example, the Jaiumcr. 

ing covering for a sticking of the 

Jack. boik'r or an engine valve of a feed or a safety valve. 

cylind(‘r. In the case Jam Nut.—Another name for a lock nut. 
of an engines cylinder, the term is Jarrah Wood.—A hard durable wood, 
also used to denote a liner or oulei* used in the manufac'ture of railway 
casing provided with the object sleepers, pik's, and in shipbuilding, 

of affording a space all round the It has a tensile strength of from to 

cylinder which can b(‘. filled with 4.J tons jmt square iindi. 

steam. The function of this st(‘am Jaw Chuck.—8ec Don (^huck. 




jacket is to minimise the flmd-uation of 
temjierature which oc'curs each strokes 
as a result of the variations of pressure' 
which take place, and to prevent 
undue condensa¬ 


tion of the steam 
and the loss aris¬ 
ing therefrom. 

Jacketed Engine.— 

An engine the 
cylinders of which 
are jacketed. Jacketed Engine. 

Jacking Up. — The 

raising of a machine or any heavy 
load by mc'ans of a jac-k. 

Jack Plane.—A joiner’s or carpenter's 




Jack Plane 


plane; the first 
to be us(*d for 
timber having 
rough surfaces. 
Jacobi’s Law.—A 
law concerning 
electric motors, 
to the effect that 
the maximum 


output is obtained when the counter- 


Jaws.—A tci m a])[)li('d to parts of a tool 
or machine which may be closed 
together so as to gri]) an object; as, 
for example, the jaw's of a vice. 

Jemmy.—A short crowbar. 

Jenny. — A cotton spinning machine. 
The term is also ajiplic'd to the mov¬ 
able frame which carries the jnilley 
block tackle on certain types of 
travelling crane. 

Jet.—A stream of liquid issuing from a 
pipe or an orifice. Jn a carburetter 
the jet is coTumoTily understood to be 
a tine holci or ]3assage, through w hich 
the petrol passes 
into the spray 
chamber of the 
carburetter. 

Jet Condenser .—A 
steam engine 
condenser in 
which a jet of 

cold water is jet Condenser, 
employed for 

condensing the steam. (See Con¬ 
denser.) 
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Jet Pump.—A form of pump used for 
draining, etc., in which a Iiigh-prcs- 
sure jet of water is utilised to create 
a partial vacuum in the pump, as a 
result of which the water to be 
drained is drawn into the puni}), the 
two volumes of vatcr being finally 
discharged together. 

Jib.—The mam strut or compression 
member of a jib crane. The jirojoct- 
ing arm or beam of a wall crane. 

Jib Crane.—A crane of triangular form, 
mounted on a base and free to rex olvc 
through a circle. 
Somet imes lifted on 
a wall, and then 
called a ‘ wall 
crane ’ 

Jig — An\ device 
w h i c h. w h e n 
sec lin'd to a ])i(H*e 
of work to 1)e 
machined, will 
serve as a guide for 
a drill or other tool to be einiiloyed 
on the work. 

Jigger Saw.—A sawing iiiachiiu' having 
a narrow' saw' arranged vi'rtically, 
w'hich is given a n'ciprocating motion. 
It is used for sawing round curves, 
etc. 

Jigging Machine.—A machiiu'. for wash¬ 
ing some of the coarser rnatcT’ial w hich 
is left after breaking up c'crtam ores. 

Jil Barrow.—An iron barrow' having a 
front but no back and sides. It is 
used for W'heeling ])igs and castings, 
etc., about the foundry. 

Jim Crow.—A device for licnding or 
straightening rails. Also a ])laning 
machine pro¬ 
vided with ail 
arr an gem ent 
whereby the 
cutting tool can 
be turned round 
at the end of 
the table stroke, 
and so made to 
cut during both 
the forward and the return strokes. 
Jimmy.—See Jemmy. 

Jinny. — The movable frame which 
carries the pulley block tackle on 



certain types of travelling crane (see 
also Jenny). 

Job.—A piece of work of a temporary 
nature. The term is also used in the 
engineering trade to denote a per¬ 
manent situation or engagement. 

Jockey Pulley.—A pulley used in eon- 
ncc'tioii with driving gear for pressing 
d o w 11 on 


the belt or 
Jopc with 




T' 

t 


y 


''<X. 


Joc'koy Pulley. 


the object / 
of making \ 
it grip 
more of the 
pulley s, 
or in other 
words increase the arc of contact, 
and so tend to prevent slipjiing. 
Jockey Weight.—The weight on the 
lover of a tensile testing or similar 
machine. (See Floatin(< ) 

Joggle.—(Jenorally, a pit'cc on a casting 
or forging jirovided with the object 
of assisting 
in main tam¬ 
ing another 
(tasting or 
forging ill 
position. A 
form of 
dowel. 





Joggle. 


^Jlio t(;rm is also applied to the 
raised jiieccs cast on engine bed 
jdates at the parts which are to 
receive the miiin bearings. The 
bearings, after being placed in posi¬ 
tion, can be s(*(turely fixed by driving 
wedges in Ixttween 
the joggles and t he 
edges of the base 
of the bearing. 

John Bull. —A frame 
for supporting a 
ratchet drill. 

Joint.—The part at 
which tAVO or more 


& 


i i 

a 




pieces are con¬ 
nected together; 
as, for example, a 
cylinder cover to 
a cylinder, one rod 
to another by means of a cotter, and 
so on. 


r — 
iS** Li 

John Bull. 
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Joint Board.—A boan] used })y moulders 
to facilitate the work of making sand 
joints. 

Jointing. — Generally, the making of 
a joint, or the mat(‘rial usc'.(i in 
making the joint. In Foundry Work 
the t('ini is us(‘d to denote the 
W(jrk of separating the dilTerent 
])arts of a mould by inserting thin 
layers of special saj»d. 

Joint Resistance —Tlui total r(‘.sistance 
of a number of condm^tors or 
lamps connected up witli one 
another. 

Joint Ring.—ring of lead or oth(‘r 
comparatively soft material ins(M*1ed 
between j)ipc flanges with th(‘ object 
of ensuring a tight joint when the 
flanges are bolted together. 

Joist.—A rolled iron or steel beam or 
gird(‘r. Also a timbcT lieani to which 


th(‘ hoards of a 
floor or the laths 
of a e(‘iling are 
si'eured. 

Jonval Turbine.—.\ 
waler turbine of 
the jiarallel flow 
lype 

Joule.—Aneleetrieal 
unit of h(‘at or 



.Jonval Turbuio 


work, <‘(pial to JO’’ (Tgs Th(‘ \\ork 
done or the lu'at geiieratc'd hy one 
watt ])er sc'cond. Kquivalent to 
*7.37 ft.-11). per second, or *00134 
horse power. 

Joule’s Equivalent, or the Mechanical 
Equivalent of Heat.—H(‘at and A\ork 
are mutually convertible, and Joule 
found by (‘xperimont that one Briti'^li 
Thermal Unit of heat was equivalent 
to 772 ft -lbs. of work. Later ex¬ 


perimenters have found that the 
equivakuit, 772, established hy ,loulo 
was appi'oximately correct, Imt their 
experiments apjiear to show that a 
somewhat higher figure than 772 is 
the real e((uivaleiit. Some authori¬ 
ties acicept 771, and others 778 as 
the correct figure. 

Joule’s Law.—A law which states that 


the heating effect of an electric cur¬ 
rent is directly proportional to the 
product of the resistance in the circuit 


and the squar(3 of the strength of 
the current. 

Journal. —That 
part of a shaft 
which runs in a 
bearing. 

Joy’s Valve Gear. —A form of reversing 
gear nuich used on stc'am engines 
and locomotives. 
Jumper, — A form 
of batt(Ting-ram 
u s(‘d i n the sm ithy 
lor juMl [ling up 
the ends of shafts, 
ele. It is essen¬ 
tially a heavy 
cylindrical block 
of metal, which 
is sup])orted 

Joy’s Valve Gear. horizontally on 
chains, the blows 
being delivered by imlling the jum])er 
back and allowing it to swing on to 
the jiiec'e to he jumped up. 

Jumping UpEi ilargingthe endsof arod. 
liar, etc., by hammering on the ends. 

Jump Joint.— A form of hurt joint us(‘d for 
joining tog(‘ther the ends of a driving 
h(‘lt Inch is to tie madi' endless. 




Journal. 


Jump Spark.— An electric sjiark jiro- 
diiced by the jiassage of a current of 
electri'^uty across a gap. 

Junction Box.—A damp-proof box used 
in connection with an underground 
system of electrical distribution, in 
whuli the nee(\ssary connections 
hetw(‘en the feeders and 
the main cable are made. ^ 

Junction Valve .— Th cval ve ^ 

on a tioiler which controls W Oq 

the flow of the steam from |j 1 1 

the boiler to the engine LM_ 

or superheater j often 
called the stop valve. P""'^ j 1 
There is, however, a dis- [ . g jhiJ 
tinctioii between a junc- 
tion valve and a stop 
valve, the former being ^ , tt i 

the type illustrated here¬ 
with, and the latter as illustrated 
under the heading Stop Valve. 

Junk Ring.—A metallic; ring used on 
engine pistons for keeping the pack¬ 
ing in position. 
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Kahn Bar. —A special form of trussed 

bar used 
for rein¬ 
forcing 
concrete. 
Kaolin. —A 
KnJii) form of 

clay iis(‘d 

})y elcctric;al engineers as an insulating 
material. 

Kathode. —See ( -athod e . 

Kation. — See CUtion. 

Keel. —''Flm i)rincipal meni})er of a sbi]), 
extending along the \\holc length of 
the bottom of the ship. 

Keelsons. —LongitudinaJ members of a 
ship provided for the purpose of 
stiffening the sides of the v(‘ss(‘l. 

Keel Surface. —The surface seiui in tiu'- 
side elevation of an aeroplane. 

Keeper.—A term ajipJii'd to various 
])arts which serve to hold other 
jiarts in position ; a lock nnl, for 
e.\am])lc. Also a ])icce of soft- iioii 
used to preserve the intensity of 
magnetisation of a magnet. 

Kentledge. —Scrap pieces of cast iron, 
etc., used as ballast. 

Kerf. —The cut made by a saw, or th(^ 
gap produc(‘d by an axe. 

Kerosene. —An oil produced by the 
distillation and ])urilication of petrol¬ 
eum. Used both for illuniinating 
and power purjioses ; for the latter, 
more ])articiiJarJy in coniieclion with 
automobiles. As a fuel for auto¬ 
mobiles, however, it is ojmmi to the 
ohp'ction that it does not vaporise 
rc'adily at ordinary temperatures. 

Key. —Generally, a slightly tapered 
])ieee used for s<*(uiring one piece to 
another ; as, for example, a wheel or 
pulley to a shaft. One form of key is 
shown under the heading, Gib Head. 

The term “ Key ” is also applied to 
various devices for tightening up 
nuts, screws, (de. 

Key Bed. —A k(‘yway. 

Keyboard. —^Another name for a switch¬ 
board. 


Key Bolt.—A bolt in which a key or a 
cotter is used in place of a nut- or fast 
h(*ad. 

Key Boss.—An enlargcuneiit or raised 
jiiece fornuid on a pulley boss directly 
over a keyw^ay 
wuth the object of 
comj>ensating for 
the loss of strength 
occasioned by cut¬ 
ting the key way 
in the boss. 

Key Chuck .—A lat h(‘ 
chuck of the jaw' 
ty])e, the jaw.s of 
Avhich ar(‘ a(*t uated 
by applying a k(*y or spanner to 
s<pj a !*( V h ead ('d sere w s. 

Key Drawer.—A form of levcu’ sjitviaJly 
shapt'd at one 
end and used 
forju’isingout 
gib-h(iad keys 
inc.as(‘s w'liero 
the small end 
is not aeees- 
sil)le. 

Key Drift. — A 
Key Drawer foiTU of bent 

j)un(‘h s})eci- 
ally shaj^ed for removijig keys from 
keyways in shafts and pulhys, 
etc. 

Keyhole 
Saw.—A 

very nar- - 
roAv saw 
suitable ^~ 
for cutti ng 

keyholes Key Drift. ' 

in doors. 

Key Screw.—A tcTin commonly apjilicd 
to a spanner, particularly one with a 
screw adjustment. 

Key Seat.—See Keyway. 

Keystone.—The central voussoir at the 
crown of an arch. 

Keyway.—A channel, gencirally of 
rectangular section, cut in a shaft or 
a wheel boss for the reception of a 




J'kcy Jioh.ses 
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key. For a sunk k(‘y, as uscmI for 
securing, say, a wheel to a shaft, it is 
iiec(\ssary to cut a keyway in the 
shaft and another in the whe(‘l boss, 
the combined de^pths of the keyway 
being ecjual to the thie.kness of the key. 
Key Wrench.—Another name for a 
spanner. 

Kick.—A recoil. 

Kick Back.—The engine of an auto¬ 
mobile is said to ki(jk back when on 
b(*ing sUiriM up it rotatc's iii the 
opposite direction to the normal one. 
The cause of this peculiarity is too 
early liring of the charge!, the latter 
being ex})]oded well before the piston 
is ready to commence the forward 
stroke. The trouble is obviated by 
retarriing the s])ark lever. 

Kick-Starter.—A dcvicte for rotating the 
(‘iigine of a motor bicycle when start¬ 
ing up, the de\ ice being actuated by 
kic'king downwards and backwards 
on a crank or p(‘dal. 'I'he usual 
procedure is partly to open the pcdrol 
Je\er, lift the. exhaust valve, kick 
shaiply on the start(‘r, and droj) the 
('xhaust valv(‘. If this doevs not at 
lii’st start the engine, the procedure 
is repeated. 

Kilerg.—One thousand ergs. 

Killing .—The heating of steel suffi¬ 
ciently long to prevent it from sub¬ 
sequently teeming fiery, i e. thro\\- 
ing off sjiarks ; dead-melting. Also 
the addition of zinc to hydrochloric; 
a(;id for the purpose of forming a flux 
for soldering purposes. 

Kiln.—^A furnacje, stove, or oven, in 
which metallic or(\s are treated prior 
to smelting, with thi; object of remov¬ 
ing carbonic acid gas, water, and some 
of the sulphur. 

Kilo.—^A prefix meaning one thousand. 

Kilogramme.—One thousand graninu;s. 
A unit of weight in the metric syst<*m ; 
e(piivalent approximately to 2-2 lbs. 

Kilowatt.—One thousand watts. It is 
etpiivalent to approximately 1J horse 
power, 746 watts being the equival¬ 
ent of 1 horse power. 

Kilowatt-Hour.—A unit of electrical 
energy, i.o. the work done by 1000 
watts during a period of one hour. 


Elinematic Chain. —A series of three or 
more kinematic links. 

Kinematic Link.— ^A connection of two 
pairs. (See Pair.) 

Kinematics.—The scieneo of the motion 
of bodies, without reference to forces. 

Kinetic Energy. —The eruTgy stored up 
in a moving body. If W is the weight 
of the body in pf)unds, v the velocity of 
the body in fe('t jie.r second, g the 
acceleration due to gravity, i.e. 32*2 
f(;ct per second per secumd, then 

Kinetic energy— —. 

Kinetics.—A branch of “ Dynamics,” 
dealing jiartieularly w ith the changes 
of motion which ix'sult from the ap¬ 
plication of forces to bodies. 

Kinetic Theory.—A theory that all gases 
are composed of minute particles 
which are constantly moving about 
with a very high velocity, coming into 
contact wdth one another, and with 
the sid(*s of the vessel containing 
them, and repeatedly changing both 
their ^ elocities and their directions. 

King Bolt.—A king post consisting of a 
bolt. 

Bang Piece.—Tlu' king post of a king 
post roof truss. 

King Post.—Generally, a vcrti(‘al })illar. 
On an aeroplane it is a short post to 
which bracing wires are attached. In 
a king post roof truss it is the central 
vertical member which connects the 
apex of the truss with the main tie rod. 

King Post 
Roof 
Truss .—A 
roof truss 
of the; 
type illus¬ 
trated. 



King Post Roof Truss. 


King Rod.—^The king post of a king post 
roof truss. 

Kink.—A sharp bend or irregularity in 
the straightness of a rod or a plate, 
the result of a blow or a straining. 
A twist ill a rope. 

Kish.—^When grey irons eool and 
solidify, a quantity of graphite will 
sometimes separate from the mass of 
metal, and float on the surface. This 
graphite is termed “ kish.” 
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Kite Connecting Rod.—^Another name 
for a bow connecting rod. 

Knee.—A piece of timber bent to an 
arched form. Also a sli arp el bow pipe. 
Knee Bracing.—Stifteniiig bars or 


plates fitted to roof 


Knee Bracking. 


roof trusses and 
^ built-up 
\ stanchions, 
] for the pur- 
^ p o s e of 
4 strengthcn- 
5^ \ i n g t h (‘ 
truss or the 
stanchion 
lure. In the cas(‘ 


against wind pressure. In the cas(‘ 
of a roof truss, the knee bracing 
consists of bars arranged diagonally 
at each end of the span between 
the uprights and the main horizontal 
incmher. in the ease of stanchions, 
the knee bracing often consists of 
triangular plates, resembling gusset 
plati's, rivetc'fl in Ix'tween the panels 
as shown in tlu' second figure. 

Knife Break Switch. —See Knife 
SWIU’CH. 

Knife Edge.— A hardened stei'l wc'dgo 
provided with a sharp edge which is 
used as a fulcTum for the beams or 
levers of certain wi'ighing and testing 
machines. 'J'ho fri^'tion with a knife 
edge is redue.ed to the minimum. 
Knife Edge 
Fracture. 

applied to 

fine frac- Knife Edge Fracture, 

tures in 

boil(T plates, as distinguished from 
more pronounc(*d fractures. 

Knife File.— A wedge- 
/ /\ shajM'd tile, or a file 

/ / of triangular s(‘e,- 

/ / \ tion. 

/ / / Knife Switch. —^Anclcc- 

/ trical switch in whi(;h 
/ 1 he contact is m adc by 

7 /\ 111 / forcing pieces shajied 

(/ 1 \ W approximately to the 

Ijr ^ form of knife blades 

If y in between spring 

plates. 

Knifing Tool. Tool.-Lathe 

toolsusedf or fimshmg 

the annular faces of collars, fillets, etc. 


Knifing Tool. 


Knob Insulator.—^An insulator of knob 
form, and designed for supjiorting an 
electrical conductor. 

Knocker Out. — The device on a 
planing machine which causes the 
reversal of the movement of the table. 

Knocking —A trouble met 'with occa¬ 
sionally in certain inacliines, l>ar- 
ticularly rcidprocating engines, and 
consisting of a series of more or i(‘ss 
violent knocks or bangs. It is 
usually caused by slackness or 
lost motion at bearings, etc., but 
there are other causes, often diffi¬ 
cult to trace. A knock in a machine 
should always be inv(\stigatcd and 
made good without dc'lay, since it 
tends rajiidly to become W()rs(‘ and 
if neglected w^ill eventually h'ad to 
a break-do w’ 11 . 

Knock-off Gear.—A special foiTii of gear 
fitted to st(‘am engiiuvs for the [)ur- 
pose of closing aulomalically the 
engmo stop vahe and stf)p|>ing the 
engine, in (*ase the governor gear 
becomes faulty 

Knot.—The nautical nnk', equal to 
0080 feet. Whtm the sp(H;d f)f a shij) 
is spoken of as so many knots, it js 
understood to mean so many knots 
per hour. Also a hard separate- pi<‘-co 
in timber 

Knotting.—A preparation for filling in 
knot holes in timber, or for covering 
the knots. Shellac varnish. 



Kniu'klo Jojnt. 


Knuckle Joint.—A hinged joint of 
the form sketched. > 



Knucklo Teeth. 


Knuckle Teeth.—^Wheel teeth of the 
form sketched. 
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it nuiy })o the bettor gripjK'd by the 
finger and the thumb, the surface 
finally resembling that of a file. 

Koro Metal.—An alloy of copper and 
tin ; used in the manufacture of 
the smoke tubes of locoraotive-ty})e 
boilers. 

K.W.—Abbreviation for Kilowatt. 

Kyanising.—A process of rendering 
timber proof against de*cay by saturat¬ 
ing the timber with corrosive sub¬ 
limate. 


L 

Labourer. —Tn an engineering works, an 
unskilled man whose work is gener¬ 
ally of a mis(;ellauoous character, and 
consists of doing various odd jobs 
about the works, assisting the 
mechanics, moulders, turm'rs, etc. 

Lacing.- 'FIk^ joining togc'ther of the 
ends of driving belts b}^ means of 
leather hu'cs. 

Lacquer.—A varnish used for covering 
metal surfaces to ])rotect them from 
atmosph(*ric efTe(ds. 

Ladle.—A vessel foi‘ carrying molten 
metal about an iron works or a 
foundry. 

Lag (Ekrirlcal), — In an alt(‘rnating 
current circuit, the amount by which 
the current falls or lags behind the 
voltage. In an induction motor, for 
exam])le, the current lags behind the 
induced voltage on account of self- 
induction, so that the strongest 
current is not in the strongest field. 
The torque, or turning effort, is con¬ 
sequently much less than it would 
bo if the current in the rotor just 
corresponded with the voltage in 
the field. 

Lag (Mccfmniofil). — If metal bars he 
subj(3cted to gradually increasing 
loads within the elastic limit and the 
extensions be noted for the different 
loads, it will be found that if after¬ 
wards the loads be gradually removed, 
the extensions are rather greater 
during the unloading than during the 
loading, so that there appears to be 
permanent extension. This exten- 
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sion, however, soon disappears, so 
that H<K)ke‘s Jiaw holds good. The 
difference in the extension for any 
particular load during the unload¬ 
ing and the loading is ternied 
‘ lag ’ 

Lagging. — A non-conducting covering 
for an engine cylinder, a lioiJer, 
etc , to prevent loss of h(*at by 
radiation. 

Lake, Crimson.—S(‘e (Crimson Lark. 

Laminated.—JVIadii in the form of thin 
sheets or j)lat(‘s. 

Laminated Brushes.—Dynamo bruslu's, 
each of which consists of a number of 
flat co})per 
strips separ¬ 
ated by thin 
y)ie(; (3s of 
carbonised 
pajier, the 
object of the 
design being 

to reduce J^amiimtccl Brushes, 
the current 

which tends to flow through the brush 
should a coil he short-circuited. 

Laminated Plates.—Iron and steel plates 
which are more or less divided in 
places by impurities in the metal 
such as slag and gas. Thus, steel 
ingots when cast sometimes contain 
blow holes, and when the ingots are 
rolled down into plates these blow 
holes are extended in the direction of 
rolling, so that laminations, some¬ 
times several feet in length, will 
result. 



Knuckle Thread.—A s<5rew thread, the 
section of which is as shown. 



Knurling. —Roughening the cylindrical 
surface of a round head, etc., so that 
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Laminated Spring. —A spring in the 
form of a bent bcriin, composed 
^ of plates 

riT _ _ I) laced one 

’ ^-^^5 l ' ^ over t h e 

" n other, the 

Lainumt^i Sj.img. I'latcs being 

' of (lifFereiit 

lengths, th(‘ longest pla-eed uppermost 
and the shortest lowermost, or virr 
versa. 

Lamp (Arc).—S cjo Ajic Lami\ 

Lamp (Incandescent).—See I^jc'andes- 
OENT Lamp, 

Lamp Bend. —A form of wrought iron 
bend of eom])arativ(‘Iy large' radius, 
hut diff(‘ring from the ordinary bend 
in the fact that one arm is made 
straight. 

Lamp Black. —Soot jiroduecid by Inirn- 
ing oil, small coal, ('te 
Lamp Cut-Out. —A d(‘vic(* used in eon- 
neetioii with an; lanifis for culling 
out any lamp automatically whi'ii 
the carbons become completely burnt 
away. 

Lamp Dimmer.—S ih* Djmmek 
L amp-Hour. —The electrical energy con¬ 
sumed in maintaining oiu; lam]) 
burning for one hour. 

Lancashire Boiler. —A steam boiler con¬ 
sisting essentially of a horizontal 

_ cylindrical 

/] f ] . I shell and two 

[I Ty] ~~ I i * X y int(‘nial fur¬ 

nace and fliK* 

Lancashire Boiler. tubes. It is 

fi X e d i n a 
briitkwork s(‘ttmg, provided with 
a bottom flue and two side flues 
T'he hot gases, after flowing along 
the furnace and flue tubes to tlie 


Lancashire Boiler. 


hack end of the hoih'r, pass down into 
the bottom flue and along to tin* 
front end of the boiler, where they 
split into two portions, one going 
along one side flue and the other 
along the other side flue. The two 
streams meet again at the back end, 
and then pass either direct to the 
chimney, or to the economiser 
chamber and then to the chimney. 

Lancashire boilers are usually made 
in sizes varying from 8 ft. to 9 ft. 6 in. 


diameter and 30 ft. long, and are 
(;onstrueted to withstand pressures 
up to about 200 lbs. per square inch. 

Land Boilers.—A term applied generally 
to steam boilers used on land, parti(;u- 
larly boilers set in brickwork, as 
distinguished from those used on 
board ship. There is, however, no 
hard and fast distinction between 
land and marine hoilc'rs. 

Land Engines.—Engines used on land, 
particularly stationary engines, as 
distinguished from those used on 
board ship. 

Lantern Brass.—A device som(;times 
fitted inside stufling r)ox(‘s for engine 
piston rods, its object being to form 
a chainh(‘r into which any escaping 
steam will flow. 

Lantern Wheel.—A form of gt‘ar v\hecl 
\\ h i c h 
g(‘ars with 
a. toothed 
wh(‘('l, but 
in whic h 
j) i n s o r 
round bars, 

placed b(‘- Lantern Wheel, 

tween tvo 



discs, arc used insti'ad of teeth (see 
Illustration). 

Lap.—A piece of lead or tin, or other 
soft nu'tal, used for holding adhesive 
materials employed for grinding and 
polishing metal surfac.es. 

The amount by which the edges of 
a valve, such as a slide valve, ovi'rlap 
the edges of the sti'ani ])orts when 
the valve is in its central jiosition. 
It may be inside lap or outside lap. 
(See the respective headings ) 

Lap Circle.—^A ciredo deserilied in valve 
diagrams, the radius of whiidi is equal 
to the lap of the valve. ^ 

Lap Joint. — A joint in which the 
fast(‘iimgis 
effected liy 
making 
one edge 



lap over 
anoth er. 


Lap Joint. 


and then securing the edges together. 
Lapping Machine.—^A machine for 
polishing and grinding machined 
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surfaces by moans of a lap. (See 
Lap.) 

Lap Riveting. —Riveting plates together 
by the method of making the edge 
of oiKi plate ov(‘rlap the <^dge of 
another, instead of l)y })utt.ing tin*, 
edges togetlier and applying butt 
.sira])s. 

Lap Welded Tubes. —Tubes made by 
forming a lap joint prior to tlu^ 
welding, in contradistinction to solid 
drawn tubtJS. (ienerally lap welded 
tubes ai'(^ inferior to solid drawui tub(*s, 
sinet' th(‘ hornier, when under pressure, 
are liable to fail at llu* Avoids if the 
latter are imi)erf(‘et. 

Lap Welding. —A ty})e of w(‘kling in 
which the })arts to be weld(‘d together 
are first arranged witli one edge 
la})ping over another ladbrc' flu* heat¬ 
ing is commenced. 

Lap Winding.— A form of winding for 
the arniatur(‘s of alt(irnating current 
dynamos in which each lead is 
lapped ov(‘r tow^ards th(‘ f)r(‘(^eding 
lead. 

Larch. —A very strong timb(‘r, hard to 
work, and ]) 0 ssessing a t(‘nd(‘ncy to 
warp when drying. It is v(»ry suit¬ 
able for resisting the ellects of the 
weathei*, and is ther(‘for(‘ much used 
in the manufacture of sleepers, 
fences, etc. 


Lard Oil. —A lubricant diuived from the 

Large End. —That end of an engine 
connecting rod which is attach (*d to 
the crank pin. 

Larimer Column. —A form of column or 
stanchkm, the sec¬ 
tion of which is 
as shown in the 
illustration. 

Latent Heat of Evap¬ 
oration. —A term 



principally used in 
connection with 
the eva])oration of 
water into steam. 

It is the amount 
of heat required to convert one 
pound of water at the boiling-point 
(which will depond upon the pressure) 
into steam at the same temp(*rature. 


During the conversion no change of 
temperature takes place. The latent 
heat of steam at atmospheric pressure 
(212^ F.) is 966-6 B'Fh U. The 
latent luait of st(‘am at other 
})ressur*es or temperatures may be 
found from 1 ho formula, L -1114— It, 
wdiere L is the latent heat in B.Th.U. 
and t the temperature of the steam 
ill degrees F. 

Latent Heat of Fusion. —^The quantity 
of h(‘at requin'd to convert one j)onnd 
of a solid at a particular tenijicrature 
into a liipiid at the same temperature. 
Thus the latent heat of fusion of ice, 
or the latent heat of water, is 143 
B Th.U. 

Lateral Strain. —Strain in a transverse 
direction as distinguished from longi¬ 
tudinal strain. 

Lateral Traverse. —Movement in a cross¬ 
wise dirc'ction. 

Lath. —A thin, narrow strip of timber 
or metal. Laths arc^ much used in 
building construction for the })re* 
paration of light f ram ew'orks, and in 
connection wdih ])Iastering, etc. 

Lathe. —A maiduno tool for turning cir¬ 
cular parts such as w lie(‘]s, shafts, etc., 
and for 
nicaehining 
otlu'r })arts 
wheh may 
be rotated 
in the 
machin e. 

It consists 
essentially 
of tlie lathe 
bed, the 

standards which support the bed, 
the fast and loose headstoeks, the 
lathe carriage, the slide rest, and the 
driving im^chanism. 

Lathe Bed. —Tlie main casting of a 
lathe, which supports the headstoeks, 
the lathe carriage, etc. 

Lathe Carriage. —That portion of a 
lathe wdii(;h moves along the bed, 
carrying the slide rest and the cutting 
tool w ith it. 

Lathe Carrier.— See Carrier, 

Lathe Heads.— The fast and loose head- 
stocks of a lathe. 
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Lathe Mandrel. —The main driving 
spindle of a lathe. 

Lathe Standards. —Vc'rtical cast iron 
supports for the of a lathe. 

Lathe Tools. — Tlie various tools used in 
connection Avilh lathe work. 

Lathe Work. —Any work or operation 
performed on a lathe. 

Lath Nail.— A small nail s})eeially suit¬ 
able for S(‘(*uring laths. 

Lattice.— A kind of framework or net¬ 
work built up of laths. 

Lattice Girder. — A girder consisting 
essentially of a top and a bottom 
boom eon- 
nect(‘d by 
I a t t i (i e 
work. 

Lattice (Lrder. Lattice Work. 

—A timber 

or metal framework built up of laths, 
or light, narrow strips. 

Law. —An established principle, or a 
scientific rule or axiom. 

Law of Hooke. —See Hooke's Law. 

Law of Ohm.— See Ohm's Law. 

Laws of Friction. —See Friction Laws. 

Laws of Motion. —Three famous Jaws 
enunciated by Sir Isaac Newton, and 
having a most important bearing on 
the study of Mechanics. are 

as follow :— 

(1) E very body continues in its 
state of r(\st, or of uniform motion 
in a straight line, unless conijiclled 
by im])ress(»d forces to change that 
stall* 

(2) Kate of change of momentiini 
is proj)ortional to tin* force which 
produces it, and takes ]jlace in 
the dir(*('tion in which tfie force 
acts 

(3) To every action there is an 
equal and opposite reaction. 

Laying-Down Board. —A board on which 
a pattern is laid when ])reparing a 
mould. A joint board. 

Laying Out. —Tlu* marking out of large* 
boiler plat(*s, or the setting out of a 
general arrangement of machinery, 
a building, etc. 

Lay Out. —The geiu*ral arrangement of 
a building s(*heme, power plant, 
etc. 



Lay Shaft.—A shaft, generally arranged 
horizontally and worked from the 
crankshaft, for operating the valves, 
etc., of an engine. 

Lazy Tongs.—Toiigs of the form shown 
ill the ilhis- 

cal), — See ^ 

Lead (Me- 

chaniml ).—See Lead of \’alvk. 

Lead (Mdal ).—A heavy, soft, metallic 
element. It generally appears as a dull 
greyish metal, but its real colour is a 
bright blue, the dull gr(*y appearance 
being tlui consecju(*nce of tarnishing 
easily. Lead is an important (constitu¬ 
ent of many alloys used in engiiuwing. 
ChemKcal symbol, Pb. 

Lead Accumulator. — An (*lectri(*al 
storage batt(*ry in winch lead ])lates 
are ein})loyed. 

Lead Burning.—Tine joining together of 
two pic‘ees of lead i)y fusion 

Lead-Covered Cable.—An ek'ctric cable 
protected by a casing of lead. 

Lead Hammer.—A hamnu*?* the head 
of whieli is composed of a mass of 
lead. Such hanimers are used in 
(*ngineering works for delivcTing 
blows to macchined obje(‘ts, Avlneh 
would b(^ damag(*d were an ordinary 
hammer used. The lead, being a 
soft metal, does not in anj^ w^y 
damage the objects struck. 

Leading Axle.—The front axle of a 
locomotive or a motor v(*hiele. 

Leading Hand.—A man in an engineer¬ 
ing works wlio is more proficient in 
his particular class of work than the 
other m(*n, and wlio is entrust(‘d with 
the hight*st class of work. 

Leading-ln Wires. - - Electrical eon-' 
duetors l(*ading into a building, an 
(*l(*etrieally-driven machine, a lain]), 
etc. 

Leading Screw.—The long screw or 
screw'ed shaft which runs along the 
front of the b(*d of a screw-cutting 
lathe, and whose rotation causes the 
lathe (*arriage to travel along. 

Leading Springs.—S])rings, generally of 
the laminated type, on which are 
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carried the axl(‘ boxes of the front or 
leading wlieels of locomotives, etc. 

Leading-Stone.—Sec^ Lodeston e. 

Leading Wheels.—A term applicKl to 
th(i front wheels of a locomotive or 
a motor vehicle. 

Lead Joint. — A pipe joint in which lead 
is made use* of for making the joint 
tight. 

Lead of Brushes. —The amount by 
whic^i Ihe brushes of a dynamo are 
moved forward with the object of 
]irev(Miiing sparking at the com¬ 
mutator. 

“Lead*’ of Valve. —Tn a slide (or other 
valve), the amount th(‘ steam port is 
o|)en when tlu^ piston is just about 
to commeiKie its stroke. The object 
of giving “ lead ” to a valv(‘ is to ensim^ 
that th(‘re will be a full ])r(‘ssure of 
steam at the eommejiceinent of the 
stroke 

Leads. — Klectrical conductors vhich 
convey (;urr(‘nt to or from a source 

Leaf Spring.— See Laminated Sfrjncj 

Leak. —An (*sca})(‘ of li(juid or gas from 
a containing vessel or channel, or of 
electricity fr<nn a condiudor which 
is not etf’ectivcly insulal(*d Also a 
tlow of outside air into a v^cssel which 
is intended to In* fri'c of air, as, for 
exampk', an air leak into a con- 
dens(‘r. 

Leakage. —See Leak. 

Leakage Drop.--The fall in the voltage 
of an (‘lectric curn'iit which results 
through a leakage 

Leakage Flux. —Lines of magnetic force* 
whic'h fail to pass through the 
armature* of a dynamo or a motor. 

Lean-To Koof.--A sort of half roof 
which leans to a wall ; i e. one which, 
instead of slo])ing down from the 
apex on two sid(*s, slojies doMUi on 
one side only. 

Leather. —A material o])tained by treat- 
ing gelatinous matter, found in the 
skins of animals, with tannin. It is 
extensively used in the manufacture 
of driving belts. 

Leather Hollows. — Suitably - shaped 
pieces of leather used on foundry 
patterns for forming holloAV(*d pc>r- 
tions, fillets, etc. 


Leathers. —Another name for the leather 
packings of pump rods, etc. 

Leclanche Cell. —A voltaic cell of the 
form shown in the illustration. The 
])ositivo ])lat(‘ is a 
rod of gas coke 
fitted with a brass 
terminal, the rod be¬ 
ing placed mside an 
unglazed {‘arthen- 
ware ])orous pf)t 
Avdiich is Idled with 
a mixture of hrok(*n 
carbon and man¬ 
ganese dioxide, the 
vvdiole beJiig placed 
in a glass vessel 
filled with a solution of ammonium 
chloride (sal-ammoniac). A zinc rod 
plact^d in the outer V(*ssel serves as 
the negative el(*ment. 

Left-Handed Engine. —Explaiiu'd under 
Hand. 

Left-Handed Screw. —A scr(*w which, on 
b(‘ing turned in the normal dirindion, 
l)(*com(*s unscrewed 
instf*a(l of screwed 
up (See Higtit- 
H AN j) ED Screw.) 
The ill list rations 
show a left-handed 
and a riglii-handed 
s(*t screw. 

Left-Handed Tools.— 
ixrr RiOMT Turning tools used 
Screws lathe, and so 

shaped t hat t hey cut 
from left to right instead of right to left. 

Leg Vice. —A vice of 
th(* tyjx* sketched. 

It is commonly 
made of wrought 
iron, the jaws lieing 
fac(*d with st(‘i*l. 

Lengthening Bar. —A 
sejiarate l(‘ngth of 
a draughtsman’s 
compass, which 
may be inserted 
M hen it is retpiired 
to describe circles 
of large radius. 

Lengthening Bearers —Extension pieces 
titted to a lathe bed at the loose head- 





Leclanclio Cell. 
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stock end to enable rods or shafts of 
greater length than that for which 
the lathe was designed to be dealt 
with. 

Lenz*s Law.—An iinporlant law due to 
Lenz, and relating to electrical con¬ 
ductors. The law is as follows : ‘In 
any conductor the induced current 
always flows in such a direction that 
the magnetic force produced by the 
current opposes the motion which 
induces the current ' 

Letting Dowoi.—In t('m])ering cutting 
toots, aft(‘r the tools have been 
heat(‘d in the fire or furnace, they are 
allowed to cool down until a c(‘rtain 
colour ap])eais on the metal, which 
denotes the ])r()[)cr time wIkmi the 
tools should be immers(‘d in oil or 
water. This reducij)g of the t(un- 
perature is t(*rmed ‘ hitting down ’ 

Letting In.—Inserting oni* pi<‘ce into 
another; more particularly, the 
gradual lowering of a heavy pie(;o 
into another. 

Level.—An instrument used by tmgiiieers 
and surveyors for tinding ditlercaiees 
of level or height betw'(‘en one ])ortion 
of ground and anotbej*, determining 
gradii'uts, and so on. (See Dumvy 
l^EVEL ) 

Levelling. — The act of dt'tcTmining 
differ(*nees of lev(‘l b(‘tw<‘en one 
portion of ground and aiiotlnu-, find¬ 
ing gradicMits, etc 

Levelling Block.—A large' casting with 
a flat, horizontal surface, used in 
boiler w'orks for straightening or 
flattening wrought iron and mild 
steel ])Jates. 

Level, Spirit.—Sec Spirit Levei.. 

Lever.—^Any bar which moves about 
an axis or a fulcrum. 


Lever and Weight Safety Valve.—A 
])articuhirform 

_n_rj of safety val\ c 

--jpT-j steam 

))oilers,etc ,thc 
valve being 

L,v... andW.Mpl...Salo.v "‘O' 

Valve ‘ ^ lever and a 

weiglit placed 
near or at the end of the lever. 


Owing to the fact that the weight 


is at a eonsiderable distance from 
the fulcrum, whilst the valve, on 
w^hich the lever is pressed dowm by 
the w('ight, is vc'iy near to the 
fulcrum, the cff(‘ct of the weight 
is to increase gi-(‘atly the load on the 
valve, and the latter can thus he 
loaded with a small weight as com- 
j>ared witJi the wf'ight recpiircd when 
the load has to be applied direct, as 
in a dead weight safety valve. 

Lever Chuck.—A lathe elmck in which 
the Jaw^s arc' operated by a lever 
aiTangenu'iit inst(*ad of by screws. 

Lever Drill.—A small drilling machine 
in wdiich a l(‘V(*r is einployc'd for 
adv.aneing the spindle t,ow^ards the 
work to he drilled. 

Lever Jack.—A tt'rm sometimes applied 
to a levc'r used for lifting heavy 
w'eiglits through a small hc'ight. 

Lever Pump.—A tc'rin sometimes ap- 
j)li(‘d to air and othc'r ])umps of steaui 
c'ngines when the pumps are operatc'd 
from the (uiginc through the inedinm 
of k'vers. 

Lever Safety Valve.—See Levkr and 

W K 1 (! KT 
S A E 10 T Y 

Valve. 

Lewis.— A de¬ 
vice used 
for grip- 
])ing hc'av y 
stones and 
blocks of 
m a s o n r y 
to enable the stones, etc., to he raised. 

Lewis Bolt. — A holt of the form 
sketched. It is usc'd 
for fasU'ning dow ii 
machines to stonework 
and eonerete. Jt pos- 
sessc's an important 
advantage ov€*r tin* 

Rag Ifoll inasmueli as 
it can ])(' withdrawn 
at any timt*, after re¬ 
moving the cotter or 
key, without th e 
necessity of breaking 
up the stuiU'W oi k or Lewis Bolt, 
concrete, as is neces¬ 
sary in the case of the Rag Bolt, 
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Leyden Jar.—A simple form of electrical Lifting Magnet.—An electro-magnet 
condenser consisting essentially of used for raising heavy weights in 
two metal plates separated foundries and engineering works, and 
by a plate of glass, the for moving masses of metal in iron 
whole being arranged in and steel works, which masses are too 
the form of a jar. hot to be moved by hand. 

L-Head Cylinder.—^An auto- Lifting Tackle.—Any arrangement for 
mobile engine cylindc'r raising heavy loads; or the various 

having a sha})e sojnewhat parts of such arrangement. (See 

resembling an inverted Pulley Biax k "rA(!KLE ) 

letter L, both the inlet and Lift Pump.—A pump whic h raises water 
the exhaust valve bc'ing and discharges it freely, as distin- 

])laeed in the horizontal por- guished from a force piimj) which 

tion of the L, which forms a discharges the water iindi'i* prcjssure. 

com rnonc'xtension from the Lift Valve.—Any valve which opens by 
combustion chain her. Both valves can lifting off its seating, 
thus be op(3rated from one cam shaft. Light Cut.—In machining objects, a cut 
Life.—^A term applicxl to machines and which rcanovc^s comparatively littl(‘ 

structures to diaiote the jieriod of mcial; i.e. one wbi(;h removes coin- 

time during wliich the machine or paratively liglit shavings, 

structure contimu's to fulfil its ]>urpose Lighting Circuit.—An el(‘ctrical circuit 
satisfactorily. The life of a machine which sup})lies electricity for a 

dc])(3nds upon a numlx'r of factors, number of lamps. 

suchasthcefficieiK^y of the design ancl Lighting Scheme {Eleclric ).—A scheme 
constnu’tion, the nature of the loads, for lighting a building or group of 

the conditions of working, u bother buildings,etc , by means of electricity, 

the stress(\s are high or low, etc. Light Load.—A ti'rm userj in connection 

Lift.—A machiiKi for raising weights or with cngiiu's to denote a eompara- 

piTsons from one floor of a Iniilding tively small power. Thus an engine 

to another. is said to be driving a light load when 

The lifting effect ])rodiiced on an the total jiowcr it is called upon to 

aeroplane when it is j)ro]K‘lled through develop is much below' what it is 

the air. cajiablo of developing. In the case 

Lifter.—A tool uscxl hy moulders for of steam plant, lightly loaded engines 

lifting loose sand from a. mould. The are extremely wasteful, 

term is applii'd to various devices Lightning.—A dischargi' of electricity 
which ojierate to lift anything. from a cloud to the earth or to another 

Lifter Hammer.—A form of hammer at cloud. The voltage of such a dis- 

oiie time much used in the smithy. charge is usually exceedingly high. 

It derives its name from tb(‘ fact that amounting in some instances to 

it was raised by means of aii overhead several millions, 

pole. Lightning Arrester.—Any device which 

Lifting.—Th(? removal of a pattern or w'lll serve to protect electrical aj)- 
a box from a mould. paratus, and those persons in charge 

Lifting Blocks.—P ulley ]Ba)(’k of it, from injury by lightning. 

Tac!KLE. Lightning Rod.—A metal rod, generally 

Lifting Injector.—An injector cajiable copper, attached to the side of a 

not only of forcing the watiu* into a building, cbinini'y, cte , and provided 

boiler, but also of lifting the water for the pur})ose of safeguarding the 

through a height. building, etc., against damage from 

Lifting Jack.—See Ja(3k. lightning, by conducting the elec- 

Lifting Machine.—^Any machine for tricity to the ground. 

raising heavy loads ; as, for example. Light Running. — The running of 
a crane, a winch, etc. machinery which requires compara- 

L 
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lively little power to overcome the 
frictional resistances; i.e. running 
with little friction. 

Lignite.—Non-caking coals containing 
30 to 50 per cent, of moisture. They 
burn with a long, smoky flame, and 
have a calorific value varying between 
7000 and 10,000 B.Th U. 

Lignum Vitae.—hard, compact, 
brownisli-greciii coloured wood, much 
used as a lining for shaft bearings 
which work under water. 

Lime.—An oxide of calcium. It is a 
whitish-cioloured substance, and is 
highly refractory. Much used in the 
pre})aration of cements and mortars, 
and as a flux in the blast furnace. 


Limiting Angle of Resistance.—See 

Angle of Repose. 

Limit of Elasticity. — See Elastic 
Limit. 

Limit Switch.—A switch which opens 
an electrical circuit when the current 
exceeds a certain value. 

Limonite.—A brownish-coloured ore of 
iron. 

Line.—A cord or wire used in connec¬ 
tion with levelling, taking dimensions, 
setting out, etc. 

Also an electrical conductor of 
considerahk* kuigth. 

Linear Advance.—^A tc'rm used in con¬ 
nection Avith the setting of slide 
valv(‘s to d('note the distance the 


Chemical syni})()l, (^aO. valve is mov(‘d along its facing from 

Limestone.—A material composed the central position when the eeeen- 

])rinci})ally of eakninn earhonale trie is movc'd through the angle of 

(C-aCO.{) with small quantities of other advance. (See* An(;le of Advance.) 
substances. It is extensiv(‘ly us(‘d for Linear Arch.—S(‘e Arch (Linear), 
building luirposes of various kinds Linear Expansion.—The extension of a 
Limit Gauge.— A gauge used in comiec- wire, rod, beam, etc., which takes place 

tion with ae-eurate machin(‘ tool work, as a result of increase of tenqierature. 

and having (Sec Co efficient of Expansion.) 

two dimen- Linear Motion.— S(‘(‘ Motion. 
sions, on(‘ Linear Velocity.—The velocuty of a 
being the body, or of any particle of a body, 

mini m u m measurc'd by the distance' moved by 

alloAva ble the body or ])oint in a certain time, 

andth(‘other It is mostly measured in fet*.t ])(‘r 
the maxi- second. The linear velocity of a 

mum. 8up- flywheel rim is equal to the speed of 

j) o s e, for the wheel in rcA^olutions ])cr second 

examjdo, a 2-in. bar has to b(‘ multi])lied by tt time's the diameter, 

turned to within of an inch. tt being equal to 3*1416. 

The limit gauge used Avould have two Line Insulator.—An insulator which 
jaAvs (see (a)), one of wdiieh Avas 1 .serves as a siij)])ort for an overhead 

in. Avid(', and the other When electrical conductor, 

the bar had been turned it w^ould Line Man.—A man whose work com- 



(/d 

Limit CaiigoR. 



have to be of such diametc^r that one prises the erection or supervision of 
end of th(5 gauge would pass over it wires and electrkjal (jonductors. 

at all ])laces, whilst the other end Also one wdio inspects railway'lines 

would not pass OA^er at any point. on the tra(3k. 

Undc'r such circumstances, the dia- Line Measurements.—Measurements or 


meter at any pkuie would be between 
IjVoff in, and it would 

therefore be turned at all ])laces to 
within yfHJir hi. This particular 
gauge would be specified as a 2 +, 
limit gauge. For bored holes the 
limit gauge of the form shown in (6) 
would be used. 


dimensions taken by means of an 
ordinary rule, as distinguished from 
measurennmts taken with micro¬ 
meters, vernier calipers, etc. 

Line of Action.—A term used in connec¬ 
tion with forces to denote th(5 direc¬ 
tion of action of the force, or the 
straight line along which it acts. 
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Line of Centres. —A straight line joining 
two or more centres, 'i'hus the 
straight line which passes through 
the centres of two or more columns 
is a lino of centres. 

Line of Loads.—In a stress diagram, 
the line obtained by setting down to 
scale all the various forces acting 
down on the structure. It is not 
necessarily one continuous straight 
line, since the forces may not al( act 
vertically downwards. 

Line of Eesistance.—Imagine a number 
of links hinged together and load(‘d 
at tile joints, the outer ends of the 
two out(‘r links being secured to 
suitalile su])])orts so that the whol(‘ 
forms a sort of loaded beam. Then 
the links will tak(‘ uj) a certain ])osi- 
tion, and the line jiassing through 
th(* centres of all ilie links is calk'd a 
line of resistanee. 

Liner.—Generally, a hollow^ cylindrical 
pie(je which lits inside another piece. 
Engine cylinders, for example, are 
froijuently fitted with liners w^hich 
can be w ithdrawn and rejilaccd when 
re((uiT’(*d, thus saving expense. 

Line Shafting.—In a w orkshop, mill, or 
factory, the long lengths of shafting 
from whicdi the powder is taken to 
driven the various machines. 

Linesman.—See Jjnk MA^. 

Lines of Force.—Imaginary lines rcpr(‘- 
scntirig the forces acting in an ek'ctro- 
static or a magnetic field. 

Lining Out.—Setting out the lines of a 
building, etc , or marking out w^ork 
for machining. 

Lining Up.—The work of fixing lengths 
of shafting, iMigine crankshafts, 
cylinders, etc., in true alignment. 

Link.—Any rod or bar which serves to 
connect up otlu'r rods or pieces. A 
round or an oval I’ing of a chain. In 
‘Kinematics,’ a connection of two 
pairs. (Sec 
Pair.) 

Link Chain. 
—An ordi¬ 
nary chain 

composed of wrought iron links. (See 


Lmk Chp.m. 


belts coinjjosed of a scjries of short 
leather links ,secui'(jd together by 
steel pins and w^aslicrs. It is sup¬ 
posed that ordinary belts carry round 
with them a cushion of air, wiiich is 
retained between the b(‘lt and the 
pulley rim, and that this air prevents 
the belts from gaining a thorough 
grip on the 2 :)ul]eys, resulting in slip¬ 
ping and loss of power. The object 
of the link chain leather belt is to 
obviate these disadvantages, the 
spaces allowing the air to pass 
through. 

Link Driving Chain.—A driving chain 
composed of flat links and studs or 
pins. (See 

■ @) (@ ■ 


Opf 


Lmk Dt 1 vmg Ouim. 


Chain.) 
Link Chain 


Leather Belts.—Driving 


illustra¬ 
tion ) 

Link Fuse. 

All ek‘c- 
iriealfuse 
shaped to 
the form 
of a link. 

Linking Up.—CVinm'cting up one piece 
with another by means of links. 
The itM’m is also used to denote the 
joining up of one electric power 
transmission system with another. 

Link, Kinematic —See Kinematic 
Link. 

Link Mechanism.—Any mechanical 
arrangement composi^d principally of 
links and rods. 

Link Motion.—^An arrangement of links 
and rods used principally on stt'am 
engines for the pnrjiost' of ojierating 
th() valve gear, the special object of 
the motion being to enable the direc¬ 
tion of running of the engine to be 
reversed. 

Link Polygon.—See Funicular Poly¬ 
gon. 

Link Work.—Any arrangement of links 
and rods. 

Linseed Oil.—An oil obtained by press¬ 
ing the seed of flax. By boiling the 
oil, either alone or with certain dry¬ 
ing agents, its powder of drying is 
quickly increased, and such boiled 
oil is largely used in the production 
of paints and varnishes. Boiled oil, 
soaked into timber, preserves the 
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timber, and if smear(‘d over eastings, 
})revents rusting, Jii the lalt(‘r 
respect it has an advantage over 
paint, inasmuch as it does not (joneeal 
defects. 

Lintel.—The upper horizontal part of 
the frame of a door or a window. 

Linville Girder.—A girdcT of the form 

sketched. 
Lip, — An 
edge, or an 

L,.iv.llc(J,„l«. over-lap 

])ing por¬ 
tion on a forging or a casting. 

Lip Drill.—A fiat drill, the e.utting faces 
of which are slightly ‘lipped 'so 
tliat the drill will remove tlui metal 
fast(T tlian it otherwise wwild do. 

Liquation.—A ndining jiroec'ss in metal¬ 
lurgical work, in which the greater 
part of the impuntu's are se])arat(‘d 
by melting out the metal from th(‘ 
less fusible im})urities 

Liquefaction.—The coiiv(‘rsion of a solid 
(or a gas) into a liquid. 

Liquid.—A body i\li()se molecules are 
displaced by th(‘ slightest foret* ; or 
one which may be ])oined into a 
(umtaining vessel, and which im¬ 
mediately takes up the form of the 
vessel. 

Liquid Fuel.—Fuel in th(‘. licpiid state ; 
generally oils prejiared by th(‘ dis¬ 
tillation of natural oils, shale, (*te 
The calorific value of Ihpiid fuel is 
between 18,000 and 20,000 B Th U. 

Liquid Glues.—(lines in the lupiid form, 
which do not re([uirc heating jirior 
to being used, as do tlie ordinary 
glues. 

Litharge.—An oxide of h*acl ; lead 
monoxide. Mu(;h iis(‘d in the manu¬ 
facture of glass. Chemical formula, 
PbO. 

Litre.—The commercial unit of volume 
in the metric system, ec|uivahmt to 
the volume of a kilogramme of pure 
water at a temperature of 4° C. It 
is equivalent to 1000 cubic eenti- 
luetrc^s, and -22 of a gallon. 

Live Axle.—An axle which imparts 
motion to some otlu^r part 

Live Head.—The fast headstock of a 
lathe. 



Live Load.—A load applied to a struc¬ 
ture more or less suddenly, but 
without impact. Thus, a train 
moving on to a bridge constitutes a 
live load. The stresses caused by 
live loads are much more severe than 
those s(it up by deaf I loads of the 
same magnit luh' Thus a load ])la(;ed 
suddfiily, but without initial velocity, 
on the lower emd of a vertical rod 
will jiroduf^e a stress twice as great 
as the same load w^ould do if apjdied 
very gradually. 

Live Spindle.—Explained under Dead 
Spjndle. 

Live Steam.—Steam as supplied dirt‘ct 
from the bothers, in contradistinction 
to steam which has passed tlirough 
the engine cylindtTs, or thi’ough a 
steam-drivtm pump, etc. 

‘ Live ’ Wire.—Any electrical conductor 
through which current is flowing 

Load. — '^hhe total W(‘ight siqiportfnl by 
a structure or a machine lii the 
ease of an engiiuy the term ‘ load ’ is 
af)])li(‘d somewhat l(H)s(‘ly to denote 
the total ]lower which is required to 
oy)(‘ratc the various machines being 
drivmi. 

Loaded Governor.—A govf'rnor yirovided 
W'ith a central weight, th(‘ object of 
the weight being to 
render the goxfanor 
suitable for governing 
at sjieeds otlun* than 
very low speeds. The 
original unloaded 
Watt governor is 
quite unsuited to 
govern at the speeds 
common to moth'rn 
engiiH'S. 

Load-Extension Curve.— 

A curve plotted on j,oadcd (U)Vorw()r 
squared pay.er to show' 
how the extensions of a loaded bar 
vary with the loads producing them. 
The loads arc^ usually plotted as ordi¬ 
nates, and the (‘xtensions as abscissae. 
8uch a curve is often spoken of as a 
Stress-Strain Curve or Diagram, but 
is not correcitly so termed, as will 
be evident from a reference to the 
flelinitions of Stress and Strain, 
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A stress-strain curve, would, however, 
be of similar form to the load-extension 
curve, but to plot such a curve would 
necessitate the caleulaiion of all the 
stresses and all the strains resulting 
from the application of the dilferent 
loads, and hen(!e it is far simpler to 
plot merely the loads with the ex¬ 
tensions. 

Load Factor.—A term used tn denote 
the ratio of the average load on a 
machine during a certain period to 
the maximum load the machine is 
caj)able of dev(‘loping. Thus, if an 
engine develops an average power 
during a day or a w(M‘k of lh(K) h ])., 
and its maximum (‘apacity is 2000 
h.p., the load factor for th(‘ period 

ir»0()__.7r 

Loadstone.— S(‘(‘ T.odeston k 

Load-Strain Curve. —See Load-Exten¬ 
sion (Ttkve. 

Loam.- A material com])osed printu- 
pally of sand and clay, and used in 
the foundry for making moulds. In 
order to rend<‘r it porous, and to 
produce in it the ])roperty of binding 
tog(‘thcr, it is ground U]) and mixed 
with powdered charcoal, horse dung, 
('tC. 

Loam Board.—A board used for strick- 
ling a mould in loam. 

Loam Bricks.— Eieees of loam of similar 
size and shape to ordinary budding 
liricks, and used in the building up 
of large loam moulds. 

Loam Mill.—A machine for mixing 
loam for the foundry. 

Loam Moulding.—Moulding in loam in 
contradistinction to that done in 
green sand. Tn general, loam mould¬ 
ing produces sounder and better 
castings than green sand moulding, 
and is regarded as superior to th(‘ 
letttor class of moulding. 

Loam Patterns.- Pattiuns made in 
loam by means of loam boards or 
strickk's. 

Loam Plate.—A foundation plate for a 
loam mould ; it is generally a flat 
cast iron plate. 

Local Action.—A gradual eating away 
of the zinc jilate of a voltaic cell It 
occurs when commercial zinc is used, 
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since such zinc contains impurities 
.such as iron, carbon, etc., each sp(’ck 
of which forms a minute voltaic cell 
with the pure zinc, and minor electric 
currents are thus set uj), which result 
in the gradual eating away of the 
zinc. By coating the zinc with an 
amalgam of mercury the local action 
may be pn'vonted 

Local Currents.—The minor electric 
currents which are set up and which 
flow from certain parts of the zinc 
or negative jflatc of a voltaic cell to 
others, th(‘ result of diff(Tences of 
potei 1 tial. (8( e J A)( a A OTiON.) 

Lock.—A term nscal to denote a tem¬ 
porary fastening up or binding of a 
])iee(^ of mechanism. Thus, a wheel 
of a machine is said to be ‘ locked ’ 
vluui it is prevented from rotating 
by putting on the brake heavily, or 
})y otluT means. 

Lock, Air.—An air-tight door fitted in 
a ]>oiliT .stokc'hold on board ship, to 
giv(‘ entrance to the stokehold. 

Lock (Canal) A ])(>r1ion of a canal or 
riv(T, (dc , ])ro\ ided with gates at 
each (‘lid to enable boats to be 
raised or lowc'red from one level to 
another. 

Lock Gates.—Sec Lock (Canal) 

Lock Nut.—A nut placed over or under 
another nut to ]>revent the latter 
from working loose. Lock nuts are 
made from one half to tin* full thick- 
ne.ss of the main nuts. 

Lock Saw.—A small saw specially 
adapted to the sawing of round 
curves of .small radius, eiittiiig holes, 
etc. 

Lock-Up Safety Valve —A safety valve 
provided with a padlock which 
prevents any one from tampering 
wdth th(' valve and ovc'rloading it. 
Boiler att(‘ndants ar(‘ .sometimt's 
tc'mpted to ov(‘rload \alves of the 
spring-loaded and lev(*r and w'oight 
types wlu'ii the valve is leaking, in 
order to jirevent the (‘seap(‘ of steam, 
and this is easily done wdth certain 
spring-loaded valves by screwing 
down the valve, or with lever and 
weight valves by moving tlui weight 
farther along the lever. The object 
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of locking up the valve is to safe¬ 
guard against this danger. 

Locomobile. —An engine capable of 
moving about, such as a traction 
engine ; a locomotive. The term is 
also nowadays applied to a compact 
form of semi-portable stc'am plant 
which comprises boiler, superheater, 
engine, condenser, etc , all in one 
unit. 

Locomotive. —A machine for drawing 
coach(‘s, wagons, (it(j., along the rail¬ 
road, and comjjrising a steam boiler, 
engine, coal bunker or tender, wlu'els, 
framing, etc-. Some of tb(‘ largest 
loeomotivcis arc* (capable of d(‘veloping 
several thousand horse power, and 
of drawing heavy loads at a sihhhI of 
80 miles per hour. 

Locomotive Boiler. —Tlu^ type of boilei* 
used on locomotives. It is also 
much used on trac-tion engines, 
commenual lorricNs, and friMpiently 
as a stationary boih'i*. (See Loco’- 
Type Boiler.) 

Locomotive Crane. —A steam - driven 
crane which runs on rails. Mucdi 
used in connection with harbour 
works, drainage scIumik's, (dc. 

Locomotive-Type Boiler. —See Loco’- 
Type Boiler. 

Loco*-Type Boiler. —A boiler the type 
illustrated. (SeoLocoMOTivnBojLER ) 
It consists 
principally of 
a cylindriea I 
])arr(‘], a firt‘- 
box casing of 
S(iuare or 
Loco’-Typo Boiler. rectangular 

form, the in¬ 
ternal tirebox, tlie smoke tubes, the 
smoke box, and funnel. The furnace 
gast‘S jiass from the tirebox through 
the smoke tubes, into the smok(i box 
and out through the chimney or 
funnel. Boilers of this ty]>e develop 
a large amount of powcir in a small 
space, particularly when used on 
locomotives, traction engines, etc , 
as the draught created by the exhaust 
steam from the engines is exceedingly 
powerful, whilst the shaking the 
water receives during transit greatly 


facilitates the escape of the steam 
bubbles from the heating surfaces, 
and increases the rate of evaj>oration. 
The design of a loco’-tyj)o boiler, 
however, is not alt^ogcther s.atisfac- 
tory, owing to the large number of 
flat plates, whicdi arc weak to rcjsist 
pressure, and whicli have to be 
strcngtheiK'd by large numlxirs of 
screwed stays, or in the (;aso of the 
lirebox top with girder stays, all of 
whicli interfere with the accessibility 
of the boiku*. 

Lodes. —Deposits containing metallic 
ores, the deposits being found in 
fissures in the earth’s crust, and 
being of a. ditferi'ut nature from the 
rocks in which they occur. 

Lodestone. —^A ])ieee of iron oxide, 
(Magnetite), Fe.jO^i, possessing mag¬ 
netic prop('rties. 

Log. —See Balk. 

Long Arc System. —A system of electric, 
arc lighting in which the arcs arc 
unusually long. 

Long Columns. —A column or pillar 
whose length is V('ry gr(\‘it in com¬ 
parison with its transv(‘rse dimen¬ 
sions. In the study of Applied 
Mechanics, a ‘ long ’ column is under¬ 
stood to lie one which, when verti¬ 
cally load(‘d at its upper extremity, 
will fail by bonding or cross-breaking, 
and not by crushing. 

Long D Slide Valve.—A slide valvo 
made especially long, to correspond 
with the 
s t e a 111 
ports, 
wdiicli are 

placed Valve, 

near the 

ends of the (jylindiT in order to avoid 
having long steam iiassages. ^ > 

Longerons. —The principal fore and aft 
members of the fuselage of an aero¬ 
plane. 

Longitudinals. —^The long fore and aft 
spars of an aeroplane. 

Longitudinal Seams. —Those joints of a 
steam boiler or other vessel which 
run in the direction of the length of 
the vessel. 

Longitudinal Section.—^The view of an 
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object which would be obtained by 
cutting through the centre of the 
object in the direction of its length. 

Longitudinal Stays.—Boiler stays in the 
form of long bolts extending com¬ 
pletely through the boiler, and pro¬ 
vided with the object of stilTening 
the end plates. They were at one 
time almost invariably fitted ‘ to 
Lan(!ashire and other horizontal 
boilers, but experience seems to 
show that th(‘y do not servo any 
very useful purpose, owing to the 
faet that tluy ‘ sag ’ eonsidc'rably 
under their own weight; they are 
eonsccjuenlly rarely fitted in modern 
boilers. 

The term is also ap])lied to other 
forms of stays vhieh are of consider¬ 
able hnigth and run in a longitudinal 
direction, sireh as the fore and aft 
continuous gird(‘rs in some types of 
ship. 

Long Shunt.—In a c()in})ound winding 
for a dynamo (se(‘ ('ompoi nd Wtnd- 
IN(J) the shunt may be either con¬ 
nected acjross the })rushes or across 
the t(‘rminals. When connected 
across the tt'rminals the shunt is 
termed a ‘ long shunt,’ and whcTi con- 
n(‘et('d across the brushes a ‘ short 
shunt ’ 

Loop.- A complete electrical circuit. 

Looping-In System.—A system of el(*c- 
tric wiring which obviates th(' use of 
joints. Tin; l(*ading and returning 
wires arc made in oiu* ])i(H’e, and are 
loo})ed and stri])ped of their insula¬ 
tion so that contact may be made 
under clamping sctows. 

Loop (Steam).— See Stkam Loop. 

Loop Winding.— See Lap Windincj. 

Loose Centre.—A form of lf)ose head- 
stock sometimes usc'd on planing 
machines for su])porting the work 

Loose Contact.—A term used by elec¬ 
trical engineers to demote that a 
connection of a wire with a terminal, 
or of one surface with another, is not 
properly made, so that there is not a 
full flow of current from the one part 
to the other. 

Loose Coupling.—A coupling so d<*- 
signed that the two lengths of shaft¬ 


ing it connects together can be dis¬ 
engaged at will. 

Loose Fit.—A fit of one ])art into another 
so that the former can bo freely 
moved about. 

Loose Head.stock.—^The headstock of a 
lathe which is capable of being moved 
along the 
lathe bed, so 
that shafts 
of various 
lengths may 
be accom¬ 
modated be¬ 
tween the 

centres. l^ooso Ileadslock. 

Loosening Bar. 

—^An iron or steel bar used in the 
foundry for loos(‘ning patterns ])rior 
to their withdrawal from the mould. 

Loose Pulley.—A pulky which rims 
loose on a shaft, so that when a 
driving hidt runs n])on it the shaft 
will not be rotated. Loose pulleys arc 
used in (‘ombinaf ion with fast jnilleys 
on driving shafts, so that the machine 
being driven may bi‘ started and 
stopped as desired simply by moving 
the belt on to one or the otluT pulky. 

‘ Lorn ’ Pig Iron.—A high-class brand 
of cold blast pig iron. 

Lost Motion.—Motion in maehineiy is 
said to bo lost when, owing to slack¬ 
ness or wear, the motion of one* part 
is not wholly communicated to 
another [)art. ’I’hus, in a screnv- 
driven ])ie(?o, if the threads of the 
screw, or those in ihe^ ])k‘ce being 
moved by the screw, are much worn, 
the rotation of the screw will not 
cause auy movenieut of the })iecc 
until tlie wear has beem taken up. 
Similarly, if sliy)piiig of a driving belt 
occurs, some of the motion of the 
driver is lost. 

Lower Pairs.—A Ln-m sometimes ap- 
j)lied to those constraining parts of 
machinery which occur in sets of 
two, and which connect by their 
whole surfaces, as, for example, a 
journal rotating in its bearing. 

Low Moor Iron.—A very high quality 
of wrought iron manufactured at 
Low Moor, in Yorkshire. 
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Low Press. —Short for tho low pressure 
cylinder of a steam cjigiiie. 

Low Pressure Cylinder. —In a com])ound, 
a trii>le-oxpansion, or a (piadru})lc- 
expansion engiiui, the largest cylinder, 
or the one in which the stt'ain does 
work after passing through the other 
cylinders and before being exliausted 
into the atmos 2 )here in the case of 
a non-condensing engine, or to the 
condenser in the case of a coiuhuising 
engine. In some engines, instead of 
having a very large' low pressure 
cylinder, tlu're are two low ])r(',ssure 
cylinders, tlio steam ])assing simul- 
taruiously into the two cylinders 
from the previous cvlindc'r, which 
would be tlio interm('diatc pressure 
cylinder in the case of a trijde-expaii- 
sion engine, or the third cylinder in 
the cas(‘ of a (piadruple-expansion 
engine. It should be noted that a 
triple-expansion engine having two 
low pr<‘ssure cylinders, i.e. four 
cylinders in all, is not a quadruple- 
expansion engine. 

Low Tension Current. — El('(;trical 
current of low voltage. 

Low Water. —The Asatc'r in a steam 
boik^r is said to be low wIk'ii the l(‘V('l 
has fallen within two or thri'c iiwlies 
of the tops of the furnace crowns. 
Low water should be avoided, 
because of the risk of the furnac^e 
crowns ])eeonnng ban'd should an^\ 
further fall of l(‘V('l occur 

Low Water Alarm. —A dewdee which 
gives an alarm in case the water in a 
steam boiler falls low. Generally the 
device is arranged to give the alarm 
when the water h'vel has fallen to 
wdthin tw'o or lhi’(*(i inches of the 
furnace crowns, so that tlu'nj is 
time for the fireman to adjust tiu' 
level. 

Low Water Level. —In a st('am boiler, 
the lowest k'vel to which the water 
must ever be allowcid to fall under 
working conditions. (S('(' Lovv 
Water.) 

Low Water Safety Valve. —A boiler 
safety valve designed to blow off 
whenever the water level falls within 
two or throe inches of the furnace 


crowns. (Jojnmonly, it is combined 
with another valve which is intended 
to blow if the pressure in the boiler 
rises beyond the stipulated working 
pressure'. (See High Steam and 
Low Water Safety Valve.) 

L.P.—Abbreviation for low pressure. 

L-Rest.—An L-shaj)ed piece used for 
sup])orting the cutting tool in hand 
turning 

Lubricant. -A substance interposed 
between two surfaces which rub or 
roll together, with the objc'ct of re- 
diK'ing tlu' friction betw('('n the 
surfaces (s('e Lujirigatlon). Oil, 
gr(.‘ase, and graplnte are the sub¬ 
stances generally used as liihricajits. 

Lubrication.—iiie supplying of a lubri¬ 
cant to surfju*(*s which ruh or roll 
together, in or(l(*r to r('duc(' the 
friction b(‘1wc(‘n the sinfaces. It is 
found that the In'st machined sur¬ 
face's, wdu'n (‘xamiiK'd under a micro¬ 
scope, ])r(‘sent t]u‘ npp(‘ara,nce of a 
sc'nes of ('li'vations and d('])ressions, 
and this roughness of th<^ surface's is 
l•('spollsihle for the friction set up 
when any atlemjit is made to move 
OIK' surlacc' over the otlu'r. The 
elleet of adding a luliricant to the 
surfaei'H is to till np the (h'pressions 
with tlu' lubricant, and so in elT('(*t 
rend(‘r the surfaces smoother and 
rcxliice th(* friction. 

Lubricator.—A device for «up] dying 
lubricant to surfaces which r('quire 
lubricating. 

Luder’s Lines.—If a highly |)olished bar 
be pulled gradually in a testing 
machine, a series of lines iiu'lined 
about to the axis of the ])ar will 
])resent tlu'msc'lvos on the ])olished 
surface afti'r the yield jioint has been 
passc'd. Thf'se lint's are the resultK)f 
shearing stresses set nj) in the bar, 
find art; kiit)vvn as lAitlt'r’s Jdnos. 

Lufiing.—A term ust'tl in ct)nnection 
with llie working of derrick cranes to 
denote the raising or lowering of the 
jib so as to altt'r the ratlins of action 
of the crant'. Called also Derrick- 
ING. 

Lug.—small projection on a forging 
or a casting, used as a support for 
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Horccthing, or for fastening a ])icce 
thcToto. Joggles arc eomrnonly 
called lugs. (Sec eJouciLES.) 

Lumps.—H iglily refractory fi re- bricks 
used in the building of the linings of 
blast furnaces. 


Lute —A packing or a covering for 
rendering vessels tight at joints and 
other places, particularly vessels ex¬ 
posed to heat. 

L.W.S.V.—Abbreviation for ‘ Lever and 
Weight Safety Valve.’ 


M 


fjL .—The Creek k'tter /i, pronoun(*ed 
‘ mew.’ It is used to denote ('o- 
EFFiCTENT OF Fkictjon, and also 
MaGN ETJ(’ r KRM EABILITY. 

Machine.—An arrajigcim^nl of ])aris, 
some iixed and some capable of 
motion, Avher(‘l)Y motion and fon^e 
may be transmitted and a re((uired 
efh^ct produced, mechanical work 
being performed. 

Machine Centres.—S<*(‘ Loose C’entres. 

Machine Cut Teeth —WIkm'I teeth Adiich 
arc cut in a machine, as distinguished 
from moulded teetli. 

Machine Cutters.—(haierally, cutting 
tools which have a I’otary motion, 
such as milling cuttcTs, rimers, etc. 

Machine Drawing.—The scicaice of 
setting out to scale*, on sheets of 
drawing ])a2)er, machines and their 
details. 

Machine Firing.—See Mechanical 
8tokin(j 

Machine Mixer.—A rotaiy machine 
for mixing concrete ; it is driveai 
either by hand or by nu'chanical 
means. 

Machine Moulded Wheels.—Tootlu'd 
wheels (ramming) produced by the* 
aid of a moulding machine. 

Machine Moulding.—Moulding done by 
the aid of spc'cnal machines, as dis¬ 
tinguished from that done by liand, 
the principal object of the inachines 
being to rcaluce the cost of the op(*ra- 
tions of placing and ramming tlic* 
sand in the flask, drawing the 
pattern from the mould, setting the 
mould in position, and pouring in the 
molten metal. 

Machine Riveting.—Li voting done by 
machine, as ox^posed to that done by 
hand. In general, machine riveting 
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is much to bo prefernal to hand 
riveting. It is quicker, more effi¬ 
cient, cheax^er (when once the 
machinery has been installed), and 
is perform()d silently, whereas hand 
riveting is extremely noisy. Machine 
riveting may be dom^ by hydraulic 
])ressure, air jiressnre, or by belt 
driven madiiiuuy, hydraulic xwt'ssure 
being the system in most geiu'ral use. 

Machinery.—A collection of machines. 

Machine Taps.—Taps for forming screw 
threads in screwing machines, as 
distinguisheil from tliose ox^erated by 
hand 

Machine Tool.—(h*nerally, any machine 
used in an engineering works, such 
as a lathe, a drilling machine, a 
slotting machine, etc. 

Machine Vice.—A small vice secured to 
a machine instead of to a ben(‘h. 

Machining.—The work of cutting a 
surface of a forging or a casting; 
such as turning in the lathe, x^aning, 
.shaping, etc. 

Machinist. — One uho constructs 
machinery, or om* who has charge 
of the running of a machine or 
machines 

Magnesian Limestone.-—A mixture of 
carbonate of lime and carbonate of 
magnesium. Used as a building 
.stone, and also for forming the 
basic lining of Bess<‘iner converters 
and the bottoms of basic op(‘n- 
heartli furnaces. This stone is com¬ 
monly known as 1 )olomtte. 

Magnesite.—The native form of mag¬ 
nesium carbonate. Used for the 
manufacture of bricks. 

Magnesium.—A light silvery - white 
metal. The metal bums with a 
dazzling light, and is consequently 
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employed in the form of wke, etc., 
in connection with signalling, etc. 
Chemical symbol. Mg. 

Magnesium Carbonate.—Used for lining 
basic Bessemer convertors, and for- 
forming the bottoms of basic ojren- 
hearth furnaces. 

Magnet.—A piece of iron or steel which 
jrosscsses the jrropr-rty of attracting 
to it other 
piecesof iron 
and steel. 
Magnets 
m ay be 
natural (see 
J^o destone) 
or artifieial, 
the latter 
MftLmet. being easily 

produced by 

rubbing jrieees of stec-l in a suitable 
manner witli one or two magnets, or 
by means of electneity. The illustra¬ 
tion shows a s(‘etion of an electri¬ 
cal lifting niagn(‘t. (See Electro¬ 
magnet.) 

Magnet Coil.—'J'lu* insmated coil of 
wire wound round tlu* core of an 
elect I’o-magnet. 

Magnet Core.—A mass of iron round 
Avhieh is naouikI a coil of insulated 
Avire. 

Magnetic Axis.—An imaginary sti-aigbt 
line which joins the two ]k)Ios of a 
magnet. 

Magnetic Battery.—A combination of 
magnets so arranged tliat tluy aet 
as a single magnet. 

Magnetic Belting.—^A sjieeial form of 
driving belting used in eonnection 
with magnetised iron pull(*ys, in 
whieh thin slieet iron is riveded to the 
belt, so tliat the attraction of the 
pulley for tin* sh(*ct iron Mill im})roAc 
the grip of the belt njion the pulley 
and reduce the teiideney to slij). 

Magnetic Blow Out.—A magnetic dc*- 
vico designed to extinguish the 
electric are produced by the se]>ara- 
tioii of two (jonductors in the same 
circuit. 

Magnetic Brake.—A brake operated by 
means of an elect ro-magnet. 

Magnetic Circuit Breaker. —A circuit 


breaker whieh depends for its action 
on an electro-magnet. 

Magnetic Curves.— If iron filings are 
sprinkled over a sheet of paper laid 
over a 
magnet, 
find the 
p a p (' r 
gently 
tapped, 
the filings Magnetic Curves, 

will ar¬ 
range themselves in mtJI- defined 
curves, according to the directions of 
the liniis of force. These curves 
are called magnetic curves. (See 
illustration ) 

Magnetic Declination.—See Angle oe 
Declination. 

Magnetic Density.—Intensity of mag¬ 
netism ; the number of lines of for(‘e 
whieh pass through unit area of cross 
.section. 

Magnetic Dip.—Sec Angj.e oe Dir. 

Magnetic Divining Rod.—A small mag¬ 
netic dipjiing nei'dle ('injiloyc'd for 
the purpose of (liscovt‘ring the M^hore- 
ahoiits of iron ores. 

Magnetic Equator.—^An imaginary line 
situatiid n(*ar the earth’s equator, 
at any ])oint of whicli line a dqipiug 
n(M*dIe Avould show no inclination or 
dip. 

Magnetic Explorer.—A small coil of 
Avire comieeted up Avitli <1 galvano- 
m(‘t(*r, and used for determining 
l(‘cikagcs of magnetism about clee- 
tri(;al machiiK's. 

Magnetic Fatigue.—A det(*riorating 
effect produced in masst*s of iron, 
sueh as transformer con's, through 
th(‘ir having been subjected to re- 
jieati'd magnetic changes, A\-hieh have 
resulted in serious losses from 
hyst(‘r(‘sis. 

Magnetic Field.—See Field. 

Magnetic Flux.—^The lines of force flow¬ 
ing througli a magnetic field. 

Magnetic Induction.—^Magnetism in¬ 
troduced into a magnetisahle body 
through proximity to a magnet, and 
which more or less completely dis- 
ajApears when the magnet is re¬ 
moved. 
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Magnetic Inertia.—^Reluctance to ac¬ 
quire or to part with magnetism. 

Magnetic Intensity.—The strength of 
the magnetism at any j)oint of a 
magnetic held, as d('termiiied by the 
number of lines of force which ])ass 
through unit cross-sectional ana of 
the lU'ld about that point. 

Magnetic Lines.—S(‘e Lines of Force. 

Magnetic Meridian.—The magnetic 
meridian at any point on the earth’s 
surface is the V(nlical ])lan(^ passing 
through the axis of a comjiass ne(*dle 
plae(‘d at that point. 

Magnetic Needle.—Any magnetised 
needle or light strip of iron or stead 
])ivot(*d at its centre so as to be 
capable of moving freely in one plane 
or another. 

Magnetic North.—Tin* direction in 
Avhieh the north ])ole of a magnet 
points when freedy sujiported about 
its ctmtre of gravity. 

Magnetic Oxide of Iron.—A chemical 
combination of iron and oxygen, 
occurring nati\e as magiKdite. The 
scale whi(di forms on red hot iron 
exposed to air is ehi(‘fly composed 
of this oxide. (Chemical symbol, 

Magnetic Permeability.—d’lu* capacity 
of a magnetic body to become 
magiKitised by induction The ratio 
of the induction to the magnetising 
force. This ratio is generally in¬ 
dicat (*d by the Creek letter fx. 

Magnetic Polarity.—Tlu^ possession of 
jiohis by a magnet. 

Magnetic Poles.—Those })arts of a 
magnet where the magnetism is 
mostly concentrated In the case* 
of a bar magnet there is g(‘iierally 
one pole near eacdi end of tlie magnet. 

Magnetic Retentivity.— ddio po wen- 
possessed by a magnetis(‘d body to 
retain its magnetism. 

Magnetic Saturation.—The maximum 
degree of magnetisation which it is 
possible to impart to a magnetisable 
substance. 

Magnetic Screen.—A devku*, generally 
in the form of a box of soft iron, for 
screening an instrument, etc., from 
magnetic action. 


Magnetic Separator.—A de\dce for 
separating magnetic bodies from 
other bocii(‘S with which they are 
mixed. 

Magnetic Sounds.— Pt'culiar sounds 
which it is possible to hear when a 
body is bcdiig cither magnetised or 
demagnetist'd. 

Magnetic Strength.—^Tho strength of a 
magnet, as measured by the effect it 
has on another magnet situated a 
certain distance away. 

Magnetic Stress.—The stress produced 
in bodies by the magnetic iiiu's of 
force passing through thorn. 

Magnetic Susceptibility.—^That projierty 
possessed by an unmagnetised body 
of acipiiring induced polarity when 
subjected to the influence of a 
magnetic field. 

Magneting. — Stqiarating magnetic 
bodies from other bodies \s’ith which 
th(.y arc mixed. 

Magnetism.—The state of being mag¬ 
netic. Also the S(‘ien(‘e which deals 


wdth magiK‘ti(i phenomena. 

Magnetite.—An oxide of iron contain¬ 
ing about 72 per cent, of the metal. 
Some sjiecimens of the substance 
possess the properties of a magnet, 
and all are atfracted by a magnet. 
It is found in Magnesia (Asia Minor), 
and in Norway and 
Sweden. From the 
name Magiu'sia, 
the word 'magnet’ 
originated. 

Chemical symbol. 

Magneto. — A 

machine for gener- Ma^noto. 
ating an electric 

current, the field magnets of which are 
permanent and not electro-magnets. 

Magneto-Generator.—See Magneto. 

Magnetograph.—An instrument which 
automatically rc'gistcrs the magnetism 
of the 
earth. 

Magneto- 




meter.—An 
instrument 


Magnotomotor. 


for comparing the strengths of two 
bar magnets. 
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Magnetoscope.— An in strum cut for com- 
paring the strengths 

1_I of niagiK'tic fields. 

—Magnet Windings.— 
"Jlie coils of wire 
wrapped round the 
fif'ld magnets of a 
I dynamo or an eltn*- 

N5 trie motor. 

Mahogany, —hard 
^ American wood cx- 

, tensively used in 

Magiiclosco,,,.. manufacture of 

furniture, etc. 

Main. —A t(‘rin indiscriminately used 
to mean a length of steam, water, 
or gas piping, or an electric cables 

MainBearings. —The bcaringswhich su|>- 

po!-t th(‘ 

(* r a n k- 
shaft 
of an 
engine. 

Main Drive, 

—^A t(uni 
(jommon - 

Mata Bearings. lyajljdil'd 

to t ll 

first drive In a povvia* transmission 
system, i c the drive from the engim* 
flywlu’el on to the first driven jiullcw 
or pulleys. 

Main Frames, —'^Hie prineijial support¬ 
ing parts of a hea\y machine, such 
as the standards which support the 
cylinders of a ^ ertie.al cngiiu'. 

Main Valve. —The Iowct valve of a 
Meyer Ex])ansiou Valve, or the valve 
which works on the vah^e facing of 
the engine cylinder. 

Major Axis. — A t<'i*ni used to denote 
the longest imaginary stiaight line 
passing through an ellipse. The 
length of the line is tlu^ greatest 
diameter of the (‘llipse. An imagin¬ 
ary line passing per])cndicularly 
through this line and through the 
Cf'ntre of tin* (‘lIi])so is the minor 
axis, and its length is the least 
diameter of the ellipse. 

Make.—See C'apacity. 

Make-and-Break.— To complete and to 
break an electrical ciriaiit. 

Making-Up Length — ^A short length of 
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gas, steam, or water piping made to 
connect up the ends of tuo lengths 
of piping which are a short distance 
ajiart. 

Malachite.—^An ore of (jojiper, occurring 
in two principal forms, viz. blue 
malachite and green malachite. The 
former eontains about r)5 ])er cent, 
of the metal, and the latter 58 per 
rent. 

Male.—A term a})pli('d to certain ])arts 
or pieces, such as gauges and screws, 
which fit into otlu'r piec(‘S, i.('. the 
female pieces. (S(‘e CYJJNnKiCAL 
Gatk^es ) 

Male Gauge.— Explained under Cy^lin- 
DRICAL GaIUJES. 

Male Screw Thread.—A screw thread 
formed on a- round rod oi’ a pipe, in 
contradistinction to one taf)j)ed in a 
hole 

Malleability.—A body is said to jiossoss 
mall(‘al)ili1y wiuMi it (;a,n he easily 
hamm(‘rt‘d and shapc'd into various 
forms. 

Malleable Castings. —('a st i n gs j*eiidcred 
malleable to some extiait by heating 
them for a prolongiul period, a week 
or mo!(\ in eontaet Avith oxidising 
sillistair‘cs, w'h('reb\ some of the 
carbon is rcanovc'd from the metal, 
w'ln(*b is eonsequeiitly eonv(‘rted from 
east to wrought iron. The con- 
v(‘rsion is only eon fined to th(‘ outer 
])ortions of the castings, exccjit in 
the case of thin pi(K;(\s, Avhieh maj^^ be 
rendered malleable throughout. 

Malleable Iron.—^Wrought iron. 

Mallet.—A form of hammer, (^omjiosed 
of a wooden shaft or haft, and a 
somewhat 
m a s s i v e 
head of 
timber. 

Manager.— 

One who is 
in charge of an cngiiHuuing establish- 
uK'iit or A\()rks. In largo establish¬ 
ments tlu're is often a general 
manager and a works manager, the 
former being responsible for the whole 
of the cstablishuKuit, works, offices, 
(‘tc., and the latter for the works 
only. 
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Manchester Pitch.— Sco Diametrical. o(^ual to one-tonth to ono-cighth of 
Pitch. a horse power. 

Mandrel. —spindle or axis, usually of Mansard Roof Truss. —roof truss of 
cylindrical form, used as a su]>port the form 
for work which is to ho machined. illustrated. 

Mandril .— See Man duel. M anuf actory , 

Maneton. —A term sometimes applied — Any 
to the small end of the cranksliaft of building 
a rotary ejigin(‘ in whioh 

Manganese. —A hard, britth* metal of articles for 
a greyish-white colour. Us(*d in the use a r e. 

manufacture of bronzes, and in steel- m a d e Mtinsjud Hoof Tiuss. 

making. Chemical symbol, Mn. either by 

Manganese Bronze. — Brass to which a hand or machinery. 

certain jicrcentage of ferro-manganose Marble.— A mineral used by electrieal 
has be(‘n added, the effect of the feiTo- engineers as an insulating material, 

jnangancse being to increase the The while variety is extensively used 

.stnuigth of th(‘ mateiial in the manufactiin' of switchboards. 

Manganese Steel. —Strong, hard steel Marine Boiler. —A boiler used ou board 
obtained by adding ferro-manganese ship. Marim^ boilers foinuTly were 

to mild st(‘(i. Owing to its hardness, mostly of the Seoteb marine ty])e 

it is difficult to macliine. Tt is a very (see Scotch Marine Boiler), but 

suitable material for objects which this type is being largely displaced 

have to resist miKdi wear. bj^ the wattT-tub(‘ boiler. 

Mangles. —A straightening machine ern- Marine Coupling. —See Solid Cotjp- 
jiloyed ill lioiler w'oiks for straighten- ling. 

ing the plates, and consisting usually Marine Engine. —An engine ust'd for 
of ,s<‘ven separate rollers, four uxiiier yirojielling a ship. Many marine 

and three lower oiu's. engines of the ])resent day are 

Mangle Wheel.—A form of w licel d('- vertitail multi-eylindiT steam engines, 

signed to convert rotary into re- hut the steam tiirhinehas largely dis- 

eiyirocating motion. ])lace(l the n'cijiroeating engine, for 

Manhole. —A hole pi i'pared in a slrue- largm* jiovvn'rs (‘sjieeially, whilst Diesel 
turo such as a steam }»oil(*r or a engimvs arc also coming rapidly into 

largo gilder to admit of the cnitrance vogue. 

of a man for eJeaning, inspection, oi* Marine Engineering. —That branch of 
repair. engineering which deals Avith the 

Manifold. — A lupe jiroA^ided Avilh design and construction of ships, and 

several branclu'S. Avith the pow er plant litti'd thereon. 

Manilla Ropes. —DriAing ropes deriving Marine Glue. —A solution of india- 
their name from the fatd that they arc rubber and shellac in naphtha or otht‘r 
made in Manilla, in tlu' J’liilijipines. substance. It solidifies Avdiert cold, 

Manograph. — A deviei' used on in- and .siiu*c it n'sists the passage of 

dicators for engines Tunning at very Avatcr through it, it is used for such 

high speeds, its spi'cial filature lieing purjioses as making packing cases 

that very small mov(*ments are cm- water-tight, and so on. 

ployed, these lieing enlarged by means Marine Type Connecting Rod. —A con- 
of a beam of light. The serious ne(jting rod end deriving its name 

vibratory eftecds liable to be ex- from the fact that it is largely used 

perienci'il wdth oixlinary indicators in marine engines, but it is also a 

when used for high sjieeds are thus popular tyjie on land engines. (For 

obviated. illustration see CoNNEcrriNG Rod.) 

Man-Power. —^The rate at which a man Mariotte’s Law, —See Boyle’s Law. 
is supposed to be able to work; This law was verified by Mariotte, 

173 




THE BEI^NETT COLLEGE 


and for this reason is often railed 
Mariotte’s Law. 

Marked Bars.—liars of wrought iron 
which bear the maker’s brand. They 
are generally more reliable than 
unmarked bars. 

Marked End of Magnet.— See Marked 
Pole of Macs net. 

Marked Pole of Magnet.—The north 
seeking ])ole of a magnet. 

Marking Gauge.—A gauge used by 

carpenters 
andjoiiuus 
for serib- 
ing lines 
on timber 
w h i e h 
is to 1)(‘ 
planed 
down to 



certain dimensions. 

Marking Off .—The work of scribing 
lines, eir(‘les, eie., on tlu' surface of 
castings and forgings, which siufaees 
have be(‘n pr(‘viously chalked, to 
serve as guid(‘s for the men who have 
to perform the machining. 

Marking Off Table.—A large cast ii*on 
table, ac(airalely jdaned, on which 
work to be machined is marked oil. 

Marking Out.— S(‘e Marking Off. 

Marks.—See Brands. 


Marlborough Wheel.—A toothed wheel 
sufficiently wide to enable it to 
gear with 
two other 
n a r r o w e r 
wheels. 
Martensite. — 
A term ap¬ 
plied to the 
Marlborougli Whool. ^ p 

which 

makes up nearly the wholes of hardtau'd 
steel. It varies much in coin])osition, 
and is Ix'lieved to be a solution of 
carbon in iron. 

Masonry.—A construction of bricks, 
stones, etc. 

Masonry Structures — Walls, piers, 
arches, etc., constructed of brick, 
stone, and similar materials. 

Mass.—The mass of a body is generally 
defined as the quantity of matter 



eontained in the body, and is pro- 
])ortional to the weight of the body. 
The unit of mass as used by engineers 
is that mass which weighs g lbs. 
(B2 2 lbs ). If M-Hhe mass of a 
body, W the weight in pounds, then 



Mass Production. —'khe manufacture 
of standardised articles in large 
quantities. 

Mast. —A term sometimes ayiplied to 
the V('rtical jiost of a crane. 

Master Mechanic. —A foreman or ])rin- 
cipal mechanie. A meelianic who is 
a thorough master of his trade. 

Master Tap.—A tap for j)n‘[)aring scre^ 
threads in dies which an? tluanselves 
to lie used for forming screw threads. 

Masting Shears. —A sh(‘ar legs as us('d 
on the side of a dock 

Matchplates.—The nudal ])lates used 
in plate moulding. (Sec Platr 
Mouldinc; ) 

Mate.—A t(‘rm commonly used in 
(?ngine(Ting \\'orkslio]>s to denote a 
fellow-worker. 

Materials, Properties of.— S(;e Pro- 
FEirriEs OF Materials 

Materials, Strength of.—S( m' Strength 
OF Materials. 

Matrix.—A cavity in whicdi anything is 
cast or formed. The lime or cement 
mortar of conert'to, in Avhieh the 
small broken hard material (callt?d 
the aggregate) is emhedded. 

Matter. —^^Plic suhstanciis of which the 
universe is made up. It exists in 
three stat(‘s, tlie solid, the? licpiid, and 
the gaseous, and all bodies are 
capable of existing in all three states, 
but not, of course, und(T normal con¬ 
ditions of tenqxTat ur(' and pressure. 

Maul. —A heavy hammer for driving 
wedges, etc. 

Maximum Demand Indicator. — An 
electrical meteor whi(;h in(licat(\s the 
maximum dcunand for electrical 
energy made at any time. 

Maximum Load. —The greatest load 
which may be safely imposc'd on a 
structure, or the great(‘st powei an 
engine is capable of developing. 

Maximum Strength.—A member of a 
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machine or a structure which is 
designed iu such a way that the 
greatest possible strength to resist, 
failure is obtained, is said to be of 
maximum strength. Thus, a beam of 
rectangular section is comparatively 
weak, but if the same quantity of 
material b(^ arranged in the fc^rm of 
a thin web with up])er and lower 
flanges (see 1 Beam), tlu‘ Ix'am will 
be designed for maximum stnMigth. 

Maxwell—A t(;rm sometiim's a])plicd 
to a line of force. 

Maxwell’s Corkscrew Eule.—An im¬ 
portant Rule (due to da7nes Clerk 
Maxwell) which shows the relation 
between the direction of an electric* 
current and that of tlie lines of 
force in the magneti(i fi<‘ld due to 
the current. The Riik* is as follows : 
Imagine a corkscr(‘w b(‘ing screwed 
along the eondnclt^r in tin* direction 
in which the current is flowing. The 
direction in which the screw rotal(‘s 
indi(;ates the direction of the lines 
of for(*e. 

McNaught Engine.—A st('am engine of 
the beam type to which a high 
pressure cylinder has been added to 
work in conjunctioji with a low^ 
pressure engine, the high pressure 
cylinder being ])lac('d between the 
beam centre and the engine connect¬ 
ing rod, which is at one end of the' 
beam, the low- pressure cylinder being 
at the other. In the early days of 
steam engines it was found that th(‘ 
upward thrust on the piston of the 
single-cylinder b<‘am engine had a 
disastrous effect on the central 
columns, the foundations, etc., and 
the addition of a high pressure 
cylinder tended to counteract this 
effect, as well as to render the engine 
more economical and powerful, flie 
system, which is now almost obsolete', 
was due to McNaught, and the 
conversion of the single - cylinder 
engine to the compound engine w^as 
known as ‘ McNaughting.’ 

Mean Depth, Hydraulic. — See Hy¬ 
draulic Mean Depth. 

Mean Effective Pressure.—^Thc average 
driving pressure throughout the stroke 


of anengine piston, taking into account 
the x>re‘<sure acting on the other side 
of the piston, i.e. the back pressure. 

Mean Pressure.—The average pressure 
throughout the stroke of an engine 
piston, assuming there is no back 
pressure. 

Mean Eeferred Pressure.—The mean 
pressure in a multi-cylinder steam 
engine which would develop the 
required horse ])ow'(‘r on the assump¬ 
tion that then* was only a low 
pressure cylind('r in which all the 
work had to 1)0 done. It is obtained 
by first linding the mean effective 
pressure in eacli cylinder and divid¬ 
ing the j)ressiires for all cylind('7*s 
(‘xeept the low' })ressnre cylinder by 
the ratio of the low ])ressure volume 
to the res])ectivo cylinder volume, 
and then adding the rc'sults to th(' 
actual mi'an (‘flerdive pressure in the 
low pressure cylinder. 

Measuring Machine. — A special 
machine designed for measuring with 
groat accuracy the length, etc., of a 
])i(‘ce of work. Snch ma(‘hines have 
Ix^en made to measure correctly to 
the one-millionth of an inch. 

Measuring Tape.—A tajx' of riband or 
thin sheet ste(*l enclosed in a cmcular 
case, from which 
it may be un- 
w o n n d, a n d 
marked out in 
h'ct and inches, 
etc. Used for 
taking large 
measureni ents, 
particularly in Moasuring Tape, 
cases where the 

ordinary one-foot or tw^o-foot rule is 
unsuitable. Measuring tapes an^ 
made in lengths of XI ft., flO ft., 
G6 ft., and 10() ft., etc. 

Mechanic.—One skilled in the erection 
or working of machinery. 

Mechanical Advantage.—In a lifting 
machine, such as a wheel and axle, 
a winch, etc , the ratio of the load to 
the actual force applied to raise the 
load. 

Mechanical Drawing.—See Machine 
Drawing. 
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Mechsmical Equivalent of Heat — Seo 
Joule’s Equivale.nt. 

Mechanical Powers. — Ihe Simple 
Machines (see Simple Machines) 
are sometimes, though wrongly, 
called the Mechanical Powers. 

Mechanical Stoker. — A machine fitted 
to a steam boiler for feeding the 
furnace' lires 
with fuel, 
and gener¬ 
ally taking 
the ])lace of 
a fireman. 
The chief 
Mccl)aiuoH.l Stoker. advantage 

possessed f)y 

mechanical over hand stoking is that 
the fuel is fed on to the tires uniformly 
find continuously, so that a. uniform 
thickness of tire is maintained, and 
the losses w'hich occur from inrush 
of cold air, due to the fr(‘qu(‘nt open¬ 
ing of the fire doors and allowing 
the fires to burn into holes, are 
avoided. 

Mechanical Stoking. —I’he firing of 
steam boilers by moans of machines 
(See MixniANTcAL Stokek ) 

Mechanical Work. —Metjhanical work 
is said to be jierformc'd wdu'never 
a resistance is overcome through 
space. (See Foot-Pouisi) ) 

Mechanician. —One skilled in mechanics. 

Mechanics. —’J'he scic'iu’c which deals 
with forces and motions, particularly 
in regard to inachimny 

Mechanism. —^Ass(*mblages of parts of 
a machine ; particularly those which 
play an imj)ortarit part in the working 
of the machine. 

Medium Drawing Paper,—Thalving 

sheets measuring approximately 22 
in long by 17 in. wide. 

Meg. —A jircfix denoting one-million 
times. 

Mega.— See Meg. 

Melinite. —A very powerful explosive. 

Mellow.—A term applied to tiinlx'r 
when it has been thorouglily dried 

Melting. —The eon version of a solid to 
a liquid by the application of heat ; 
particularly the conversion of metals 
aito the liquid form. 


Melting Furnace. — Generally, a furnpcc 
in whi(*h metals are melted ; a 
cupola, for example. 

Melting Point. —Tlie melting point of a 
.substance is that t('mj)erature at 
which the substance ecmmences to 
melt, or to change from the solid 
to the liquid state. 

Melting Pot. —A crucible. (See 
Oku (a ELIOS ) 

Member. —An individual part of a 
macliinc or structure, generally of 
rod or bar form, such as a connecting 
rod or a })istoTi rod of a stc'ani engine, 
or a tie oi' strut of a bridge. 

Mending Up —A Urm used by moulders 
to denote the trimming up of a mould 
which has been damaged in wxth- 
drawnng the pattern. 

Merchant Iron. —^Wh’ought iron, as pro¬ 
duced ])v cutting puddle bars into 
suitabk' lengths, arranging them into 
faggots, heating them to a wxdding 
heat in a. mill oi* reheating furnace, 
w'olding them together, and finally 
rolling them down into the sections 
re(j Hired 

Merchant Mill.—The rolling plant used 
h) the production of merchant 
iron. 

Merchant Rolls.—The roughing and 
finishing mills used in the prochiotion 
of merchant iron. 

Mercurial Barometer. —See Barometer. 

Mercurial Connection. —A method of 
making an electrical connection 
Ix'twcen two pieces of apparatus by 
means of ineriuiry. 

Mercurial Gauge. —A ])ressure gauge or 
a vacuum gauge in whkdi a glass 
tube (5ontaining merciny is the 
essential part of the gauge. 

Mercurial Pressure Gauge, — See 
Pressure Gauge. ^ 

Mercurial Thermometer. — A ther¬ 
mometer in which the fluid employed 
is mercury. For ordinary purposes 
mercury is a very suitable substance, 
because it ('xjiands regularly, whilst 
it has a low specific heat. 

Mercury. —A silvery-white liquid metal, 
much used in thermometers, vacuum 
and pressure gauges, etc. Chemical 
symbol, Hg. 
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Mercury Bath.—A vessel containing 
mercury, used in connection with 
certain electric meters. 

Mercury Column.—The column t)f 
iiKTcury in a bai’ometc^r. (See 
BAROiUETER, BAROMETRIC COLGMJM, 
and Barometrhj Pjiessure ) It is 
useful to remcinbor that tlie normal 
pressure of the atmosphere will 
support a column of mercury 30 in. 
high, and since the atmospheric 
pressure is 14*72 lbs. ])er square inch, 
a pressure' of 1 lb. ])er square inch 
corr(jsponds with approximately 2 in. 
of mercury. 

Mesh.—To engage one part with 
another, as, for exam{)le, one toothed 
wlieel with another. Also, any one 
of the spae.es in a network of vires, 
etc. 

Mesh Connection.—A mt'Ahod of cum- 
m'ctijig up the circuits of j)olyphase 
alternators. 

Metacentre.—A (;ertain point in a float¬ 
ing body, on the position of which tlie 
stability of the body de])ends. 

Metal.—.\ny of a nunu'jous class of 
substances which ha\o in gi'ueral 
certain definite })rop('rties. Thus, 
metals are gimerall}?' heavy, opaipie, 
solid bodu's, and show^ a (certain 
amount of bistre. TIk'v ai’e also in 
general good conductors of heat and 
electricity, and (;an be hammered into 
various shape's. 

Metal Hollows.— HoIIoavs made of metal 
instead of l<*athcr. (See ]..eatiier 
'Hollows ) 

Metallic Filament.—A very fine wke 
used as a filament in incandescent 
lam])s. 

Metallic Packing.— Special packing 
used for piston rod and valve rod 
stiifling boxes, and consisting of 
metal springs and rings, the s])rings 
serving to press tlie rings against the 
rods, and so keep the laiU'.r steam 
tight. They do not suffer from the 
heat as do hc'nq) packings. 

Metallography.—A branch of the 
science of Metallurgy whieh deals 
particularly with the structure of 
metals. 

Metallurgy.—The science which deals 
M 177 


with the properties of metals, and 
with the separation of the metals 
from their ores. 

Metal Patterns. —Patterns for the 
foundry, made of iron, brass, tin, etc. 
Melal patterns possess an important 
advantage over wood patterns inas- 
mucjh as they do not suffer from 
usage to the same extent. Hence, 
where many castings are required 
off the same object, a metal pattern 
is di'sirablc. Further, patterns in 
which fancy curves are required, as 
in ornamental w^ork, are much more 
easily made in metal such as tin 
than in wood. 

Metal Spinning.—^The shaping of thin 
sheet nu'tal obji'ets by rotating them 
in a latlie and ap])lying ])ressure by 
means of a suitable tool, called a 
* presscr.’ 

Metal Work.—Any work perfornu'd on 
metallic objects ; or the objects them¬ 
selves. 

Meter.—C;lenorally, any device used for 
measuring. 

Meter (Ehctric ).—An instrument for 
measuring quantities of electrical 
eiK'rgy. Ammeters, voltmeters, etc . 
arc meters, but in electrii'ai w^ork 
a meter is geiu'aally understood 
to be an instrument used for the 
jiurpose mentioned. 

Method of Sections.—A method of 
d(‘terinining the stressi's in members 
of framed structures by assuming 
the structure to bo cut through at 
one section or another, and then 
considering thi' equilibrium of the 
structure by taking moments about 
certain ])oints. 

Metre.—The unit of length in the 
metric system. It is the distance 
betw^i'cn the ends of a certain platinum 
rod k(*pt in the National Archives at 
Paris, and is equal to 1’093G yds. 
or 39*37 in. 

Metric System.—A decimal system of 
weights and measures. 

Meyer Expansion Valve.—A form of 
compound slide valve, comprising 
the main valve, which works on the 
valve facing, and the exjiansion 
valve, which works over the main 
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valve. The great advantage 
possessed by the Meyer Expansion 
Valve is that 



wheel and moving the upper valve 
along its spindle. 'Phus, llio cut-off 
may he altc'red to suit the load. In 
an ordinary slide valve any alterat ion 
in the cut-off means shutting down 
the engine and adding or taking 
off outside lap, etc. , depimding on 
wh(‘t h(n* tlie eut-off is reijuin'd to take 
place earlier or lat('r. 'Phis, of eours(‘, 
n(‘(5essitat(*s a somewhat prolonged 
stoppage, and a resetting of th(i 
valve. 

Micro.—A prefix meaning the one- 
miilionth ])art. 

Microphone —A telephone trans¬ 
mitter. 

Middle Cut File.—A hie which has a 
rather coarser cut than a bastard cul 
file. 

Middle Third.—A term us(‘d in connec¬ 
tion with arches, buttresses, (‘tc , to 
mean the middle ])ortion of three 
equal portions into which the 
stnudure is suppos(*d to be dividinl. 
It is a condition of stability that 
the lino of resistance do(‘s not ])ass 
outside the middle third 

Middle Wire.—See NmiTUAL Wjjie. 

Mid-Feather.—A supjiorting wall placed 
centrally taiid running longitudinally 
und(‘r a horizontal st(*am boiler. 

Mid-Ordinate Rule.—An important rule 
for tinding the mean height or width, 
and thence the area of a-n irri*gular 
figure*. The length of the figure is 
divided into ten equal parts, and 
through the centre point of each 
division an ordinate or vertical 
lino is drawn completely through the 
figure. The h(*ights of all the 
ordinates are th('u measured and 
summed up, and the mean height is 
obtained by dividing the sum by 10, 


the number of ordinates. The area 
of the figure is then obtained by 
multiplying the mean height by the 
l(‘!igth of the figure. The process 
is equivalent to transforming the 
original figiiri? to a rectangle of equal 
area, the area being equal to the 
length multiplied by the height. 

The mid-ordinate rule is much used 
for finding the mean pressure on an 
indieator diagram, since vertical 
h(‘ights or ordinates on the diagram 
repr(‘S(‘nt pr(*ssur(‘s, tin* mi'an hiaglit 
re])resentiiig the mean prt'ssiire. 
Mil.—'Pb (' one-thonsandlh fiart of an 
inch 

Mild Steel.—Sti'cd eontaining only a 
small ])eT‘centage of carbon — not 
nion^ than O-o ])er c*t‘nt , eoininonly 
less than lialf this, 'fhe eharae- 
ic'Hslic projieriies of mild steel are 
strength and ductility and gimeral 
reliahility, all invaluable features 
for g(*noral enginetahig w'ork. 

The timsili* strength of mild steel 
varies from 2() to .‘k‘5 tons ])er square 
inch, and the extension produced 
by jnilliiig a bar until it breaks is 
usually not le^^s than 20 ]u*r c(*nt. on 
a length of S or 10 in. The medal 
is (‘asily forged and wa‘ld(*d, and is 
largely us(‘d in the construction of 
boilers, shi])s, girders, and engine 
and macliine ])arts, such as shafts, 
rods, cranks, cte. 

Military Engineering.—'Phat branch of 
engiiu*cring wdiich deals with the 
design arui const met iem of arms, 
defensivti and offensive works, etc. 
Mill.—A maiiufaedory. ^J'he term is 
also applied to various machines, 
.siudi as a grinding machine, a boring 
machine, etc 

Mill Bar.—A rougli bar which is to^be 
sulisequently made into merchant 
iron. 

Mill Cinder. — Slag taken from a 
puddling or oth(‘r furnace. 

Milled Head.—A round head of a screw% 
etc., which is finely cross cut so that 
its cylindrical surface is roughened, 
the object being to afford a better 
grip to the fingers for turning the 
screw. 
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yrn] Furnace.—furnace in which 
puddle bar (wrought iron), after 
being cut to suitable lengths and 
anungcd in faggots, is heated to a 
full welding heat, prior to being 
welded together. 

Mill Gearing.—The general arrange¬ 
ment of the driving and driven pulleys 
and wheels, shafting, etc , in a null 
or fae.tory. 

Mini.—The one-tliousandth part. 

Millier —One million grainnu'S. Ap¬ 
proximately equal to om* ton. 

Millimetre.—The one-thousandth ])art 
of a metre, i.e. •0.‘1937 of an ineh. 
There are 254 millimetres to the 
ineh. 

Millimetre Pitches.—Pit(;hes of screw 
threads measurc'd in tej*ms of milli¬ 
metres instead of inches. 

Milling.—machining of surfaces by 
nu'ans of milling cutters instead of 
by the oi-dinary cutting tools. 

Milling Cutters. 
—(Jutting tools 
of cylindrical 
or disc form, 
provided with 
lluted sharp 
edgiss. 

Milling Machine. 

JMiIHiig (fitters A machine 

sjiecially 
ada])ted for cutting flat or irregular 
surfaces, and in which special rt)ta- 
iing cutfi'rs are 
m p 1 o y e d. 
(Se(‘ M IDLING 
CuTTlCHS ) 

Milling Saw.—A 
form of circular 
saw for cutting 
metal. Its si)t*ed 
of r<‘volution is 
very much lower 
Milling ^Machine. than that of the 
ordinary (drcular 
saw for timber work. 

Mill Bace.—^A channel which conveys 
the water to a water wheel. 

Mill Rolls.—See Mill Train. 

Mill Scale.—A black scale which forms 
on iron and steel ])latcs during the 
manufacturing processes. It con¬ 




sists principally of magnetic oxide 
of iron. 

Mill Train.—The roughing and finish¬ 
ing rolls, ill which wrought iron 
and steel are gradually rolled down 
to the partiimlar form or section 
required. 

Millwright.—One who crc'cts or repairs 
mill gearing. In former days a mill- 
w right was a mechanic who could 
carry a job through entirely by him¬ 
self ; that is to say, ho could make 
j)at terns, work a la tin?, and fit and 
erect the parts togethi'i*. At the 
])reseni day, a workman in an engin¬ 
eering trade is giauaally conlinecl to 
one spc'cial branch of the trade, i.e. 
pattern - making, moulding, fitting, 
etc , so that the tc'rni millwright is 
applicable to comparatively f(wv now¬ 
adays. 

Mine.—An (‘xeavation madii in the 
earth for tli(^ purjioso of olitaining 
coal, ores, c'le , from Ixflow the sur¬ 
face of the t^aifli Used as a V(‘rb 
to denote the operation of cutting 
a tunnel, etc , and ])lacing therein 
explosives for dc'structive purjioses. 

Mineral.—Any inorganic body occur- 
ling in nature. 

Mineral Oils.—Oils composed mainly 
of hydro-earlxins, and d(M’iv(*d from 
natural oils, and from oil made by 
th(' distillation of shale. Th(\y pos¬ 
sess an important advantage over 
other oils in the fac*t tliat th(\y are 
not liable to (h'comjiose and form 
acids whieli would attack tlie metal 
surfaces with which they come in 
contact. 

Miner’s Inch.—A unit for measuring 
delivered (quantities of w^ater ; chiefly 
adopted in mining districts. It is 
the quantity of water delivered per 
minute through an orifice one inch 
square in a vertical ])lane under a 
certain head, the actual head varying 
in diftV'reiA districts, but being some¬ 
where between the limits (*» in. and 
9 in. 

Mining Engineering.—That branch of 
engineering which deals with the 
sinking ami w^orking of mines. 
Minium.—Red lead, 
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Minor Axis.—Explained under Majok 
Axis. 

Minus Charge.—A charge of negative 
elcHd-ricity. 

Mirror Extensometer. — xVn extenso- 
meter in mIncIi a beam of light d(‘- 
fiecied l)y a mirror is nuide use of 
Extrenu'ly aeeiuate results can he 
obtained from such instruments. 

Mirror Galvanometer.—A galvanometer 
in which a small minor is secim^d to 
the needle or jjointei’, a Ix'am of light 
arranged to fall on the mirror so that 
it is rotl(‘cted hack on to a scale, Ixung 
employed for measuring the detiee- 
lions of the ne(‘dl(‘. 

Misfiring.— LVtrol ei igines are said to mis- 
lii'i; wluui, for one reason or anotlnu*, 
no exiilosion of the charge takes ])lace. 

Missing Quantity.—If the amount of 
steam us(‘d in an engine cylinder 1)(‘ 
calciilal<‘d from the indicator dia¬ 
grams, it is found to he less than tlu' 
total steam which has actually been 
fed into th(‘ cylinder. ^J'he diilerenec' 
is know'll as the ‘ missing <piantity,' 
and is aseiilxHl to eylindiu* condensa¬ 
tion and leakage past the valves. 

Miter.—8ee Mttee. 

Mitis Castings.—Castings of wTought 
iron; produced by adding a small 
(juantity of aluminium to wrought 
iron, the etfc'ct of which is to j'cndcr 
the metal such that it \m1I melt and 
flow” so that good sound castings 
possessing all the good projierties 
of wniught iron iiiay be obtained. 

Mitre.—The juiudioii of two pieces 
togetluT at an angle of 45^. 

Mitre Wheels.—Bc'vel wheels whose 
pitch cones have a base angle of 45°, 
Any tw o bevel 
wdunds w'orking to¬ 
gether are of the 
same size, and the 
speeds of the driving 
and the driven 
shafts are also the 
same. 

Mitre WieeN. “ixed Distribution.— 
A svstern of elee- 
trical distribution which comhiiuxs 
the paralh'l and the series systems 
of distribution. 
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Mixed Flow Turbine.—A water turbine 
in wdiieh the water flows partly in a 
radial and ])artly in an axial direc¬ 
tion. 

Mixing Chamber.—The sjiaee at the 
firing end of a gas engine eylmder 
in which the gas and air mix together 
prior to being exploded 
Module.—A term usini in connection 
with wheel teeth to denote the pitch 
of the teeth as obtaim^d liy dividing 
the jiitcli circle diamtder, nit‘asur(‘d 
in millimetres, by the nuinher of 
t(;(‘th. 

Moduli.—Plural of Modulus. 

Modulus of a Section.—A t(‘rm used in 
(ionnection with th(‘ stri'iigth of 
beams, etc , to demote* the epiantity, 

^ w'here 1 is the moment eif ine'rtia 

of the se*e;tion of the be*am, and y 
the distance from the* ne‘utral axis 
to the outermost fibre eif f lie beam. 
Modulus of Elasticity.—'J'hat imaginary 
force w'liiedi, if applieel graelually as 
a te‘nsilo loael te) a bar of 1 sc|. in. 
scctieiual are*a, W'e)ulel double the 
length of the* bar, or il apy)he‘d as a 
purely compressive* leiael Avould re- 
elue*e* the length te> nil, assuming that 
the e\te*nsion and tlie* compression 
teiok plaeiein accordance witli Hc:)oke\s 
Law, and that the bar did neit fail 
under the loael. Ilie Meiduhis of 

Elasticity is eeiual to the ratie),i^^i^. 

strain 

Its value* for mild ste*el is about 
3(),()00,00H lbs. per seyuare inch ; for 
wTought irein about 29,000,000, and 
feir cast iron about 17.000,000. 
Modulus of Resilience.—The work done 
in stretching a bar up to the*, elastic 
limit is called the remhetice of the bar, 

and is eepial to"' a ^ volume of bar, 
L 

wdierc /= stress at elastic limit, E— 
meieluhis of elastie;ity of the material. 

The value is called the Modulus of 
E 

Resilience. 

Modulus of Rigidity.—A term used in 
conneetiem with l)odk*s exposed to 
shearing stress to denote the ratio 
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of the shearing stress to the shearing 
strain. Thus, Modulus of lligidity 

Shearing Stress j. . . 

= —r, . • tts numerical 

Shearing Strain 

value is usually about two-fifths that 
of the Modulus of Elasticity for thii 
same material. 

Modulus of Rupture. —In the general 
formula for the strength of a beam, 

M / M A ^ 

I y y 

M^-the bending moment, 

/=tlic stress, 

l=moment of inertia of thesoctioii, 
2 /=^distancc from neuti’aJ axis to 
outermost fibre. 

The value of f when M is the bending 
moment whi(;h would bi’C'ak th(i beam 
is called the Modulus of Rupture. 

* M * of Flywheel. —ciTtain constant 
which, if multlplu'd by the s<|uare 
of th(i spe(*d of the wheel in revolu¬ 
tions per minute, say gives the 
energy contained in the wheel. Thus, 
Stored or Kiiudic Emugy MN-. 

Molecular Attraction. —'I’he attraction 
betw(‘en the molecule's of bodies. 

Molecular Changes. —(1iang(*s jiroduced 
in the state of matter, as, for (‘xample, 
a chang(^ from the solid to the liquid 
state, or from the liipiid to the 
gaseous state. 

Molecular Theory of Matter, —The 

theory that all matter is made up 
of minute particles termed ‘ Mole¬ 
cules.’ (See MoiJoei’j.E ) 

Molecule. —The smalh'st part of a 
suf)stanee which can exist by itself. 
Molecules are of a (jornpound nature, 
and can be split up chemically info 
what are called atoms. Thus, the 
molecule of water can be split u]) 
into one atom of oxygen and two 
atoms of hydrogen. This is indicated 
by the chemical symbol for water, 
H2O. 

Molten Metal. —Metal in the melted state. 

Molybdenum. —An elenu'nt sometimes 
introdiK'ed into steel in ordc'r to 
increase the strength and the hard¬ 
ness of the metal. 

Momental Strength. —See Moment of 
Resistan(;e. 

Moment of a Couple. —See CuurLE. 


Moment of a Force.—The moment of a 
fon^e with r(‘S])ect to any point ill 
its piano is tho product of the 
magnitude of the force and tho 
jierpendicular distance fi*om the 
point to tho line of aedion of the force. 

Moment of a Magnet.—'I'he ]jroduct of 
the force exert(*d by eith(*r of tho 
two pol(‘s of a bar magnet and the 
distance betw^ec'ii the iiolc's. 

Moment of Inertia.—See Inertia, 
Moment of. 

Moment of Momentum.—Tlui product 
of the mom(‘nlum of a rotating body 
and th(i distance of tho body from 
tho axis about wliich it rotates. 

Moment of Resistance.—’Phe n'sisting 
etfect offered to the bimding moment 
acting at any section of a licam. 

Moment, Second.—See S k( 'on o Mom iont. 

Moments, Principle of.—This inqiortaiit 
])rinciple states that: ‘ If a body is 
111 ecjuilibnum undiT the action of a 
number of forces, th(‘n tho sum of 
tho moimuits of the forces tc'iiding 
to turn the body in one direction is 
equal to th(‘ sum ot the moments 
tending to turn the body in tho 
o})posito din'ction.’ 

Momentum.—A tiTin used in (*onnoc- 
tion with moving bodu's. Jt is (MjuaJ 
to the product of the mass of the 
body and the velocity with Avhich 
it is moving. 

Mond Gas.— A gas obtained from bitu¬ 
minous slack and used fo?‘ driving 
large gas engines According to 
Sexton, the calorific xaliic of tho 
gas is 2570 B.Th V. per lb. 

Monkey.—A weight which is made to 
fall on an objt'ct for the puiqiosc of 
driving the object downwards ; the 
w c i g h t 
used in 
])ile-driv¬ 
ing, for 
example. 

Ajumper. Monknv Wn'Mcli. 

Monkey 

Wrench.—Any adjust-ablo wrench or 
spanner. 

Monocyclic System.—A system of elec¬ 
tric wdring used in connection with 
combined power and lighting. 
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Monoplane.—flying iin'icliine which 
has only one plane. 

Morse Key. —A doubl(‘-contact push 

or electric; 
switch. 
Morse Taper. 
A stand¬ 
ard taf)er, 
of six rc'gu- 

,, T- hir sizes, 

Morwe; Tvoy. ,, , i 

Iheshanks 

of drills l)(‘ing almost universally 



of drills l)(‘ing almost universally 
made to one; or othcT of th(‘S(' sizes 

Mortar.—A mivtuie of lime and sand 
with water, which will harden and 
set on exposure to the air, and Avhieh 
is thus us('d for hindnig Innlding 
bricks, etc , togidln'r. 

Mortar Mill. — A special machine for 
mixing mortar. 

Mortar Mixer. —See Mortar Mill. 

Mortise. —A hole or iceess cut in a ])ie(;e 
of timber to rcxudvc' a tongue called 
a tenon formed on another piece, 
the whole' forming what is known 
as a ‘ mortise and tenon joint.’ The* 
word is used as a verb to denote tlu' 
litting of a long jiieea' or tenon into 
a hole or ree'oss 

Mortise and Tenon Joint.—Explained 

u n d e r 1^^_^ 

Mortise. 

Mortise k— rw-_ V/ITT^ 
Chisel— I /| 

c h isel J I l//n 

specially \ W/fl 

made for \LllLJ 

cutting JMortitoO and 'roiion Joint, 
mortises. 

Mortise Gauge. —A gauge usc'd for 
marking out in eomicction w^th 
mortise and tenon joints. It is 


Mortise Gauge. —A gauge usc'd for 
marking out in eomicction w^th 
mortise and tenon joints. It is 
sonunvhat similar to a Marking (hiuge 
Mortise Teeth. —Wooden teeth lilted 
to the rims of piortisc wdiools 

_ Mortise 

Wheel.- 

Lr^-ylirp A I'OoJ'hVd 

it TT wdnch the 

wi teeth are 

Mort«eWl,ool. 

wood instead of metal, being mortised 




Mortifio Wheel. 


into the rim, the wheel itself being 
generally of east iron. 

Mortising Machine.—A machine speci¬ 
ally designed for cutting mortises. 

Motion.—A term mu(;h used in engin¬ 
eering to denote movement. If the 
movement takes jilaco in a straight 
lino direction, it is termed Umar 
molioN, and if in a circular direction, 
rotari/ motion 

Motion Disc.—A wrist plate. 

Motion, Harmonic.—See Harmonic 
Motion. 

Motion, Link.— See Link Motion. 

Motion, Parallel. — S(‘i; Parallel 
Motk )n . 

Motion Work.— A term sometimes used 
to denote the moving parts of a 
maehiiu;. 

Motive Power.—Any agent, such as 
steam, wind, or w.iti'r, which si'rvcs 
to produce motion in a nuicLiiK'. 
Thus, steam is th(' motive power in 
a steain engine. 

Motor—^An eleetrieal machine which 
transforms c'lectrieal energy into 
m c c h a n i <; a 1 
energy. In 
general con¬ 
struction it is 
very similar to a 
dynamo, which 
converts me¬ 
chanical energy 
into eleetri(;al Motor, 

energy. The 

term is also list'd to denote a petrol 
engine, a motor car, etc. 

Motor Car.—A vehicle projiclled by 
electricity, by steam, oi* by a small 
petrol motor ; generally one designed 
to carry passt'iigers. 

Motor Converter.—A form of motor 
generator, in w'liieli an indii(;tion type 
of alternating eurrtmt motor is 
coupled to a continuous current 
generator, the W'iiidings of the rotor 
of the motor being inti'rconnected 
with the armature winding of the 
generator. Also called a Cascade 
Converter 

Motor Cycle.—A bicycle propelled by a 
small petrol engine, the horse power 
of which is usually between 1J and 3|, 
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but greater if the cycle is designed 
to drive a side car in addition. 

Motor Cycle Combination. —combina¬ 
tion of a motor cycle with a side car 
designed to carry one t)r in some 
cases two passengcjrs. The horse 
power of these machines is usually 
between 3 and 12. 

Motor Generator.—A combination of 
an electric motor and a generator, 
d(\signcd to 
change the 
nature of 
anelectrical 
supply; as, 
f o r e \- 
a in p 1 e, 
all ('ring the 
Motor Generator. voltage, or 

converting 

an alternating into a continuon.s 
curnail. 

Motor Starter.—A dc'vicc used lor 
starting an electric motor, its func¬ 
tion being to enable the current to 
be swilch('(l on more or loss gradu¬ 
ally, so as to avoid sending an ex¬ 
cessive and injurious curn'iit through 
the motor. The starter is provid(‘d 
with n'sistanees which absorb any 
exec'ss current, and the rc'sislanees 
arc gradually cut out as the starting 
lever is moved ov'(‘r 

Motor Transformer.—A t('rm sometim(\s 
a])plied to a motor converter, a rotary 
converter, and a motor generator. 

Motor Wagon.—A road vehicle for 
carrying heavy goods, a small steam 
engine or a petrol engine being em¬ 
ployed for its projmlsion. 

Mottled Iron.—See Cast Iron. 

Mould.—A recess of a particular shajie 
formed in sand, into which molten 
metal is poured in order to produce 
a casting of some desired pattern. 

Moulded Wiring.—Electric wiring en¬ 
closed in suitable plaster mouldings 
on the walls or the ceiling of a room 

Moulding.—The jireparation of moulds 
in sand, loam, etc., for the production 
of castings. 

Also, an ornamental form given 
to the edge or the surface of a piece 
of timber or stone, etc. 




Moiililiiig Dox. 


Moulding Board.—8(io Joint Board. 

Moulding Box. —A metal box or frame 
for holding the sand in which a 
pattern is 
rammed in 
order to form a 
mould. The 
simjilest form 
of box (ionsists 
of an u])j)er 
and a lower 
portion, hut 
some boxes 
consist of more tlian two jiortioiis, 
de})cnding on the form of the casting 
m] Hired 

Moulding Cutter.—A cutting tool for 
shaping mouldings in timber. 

Moulding Letters. —Lcttc'is made in 
lead or tin, etc., secured to A\ooden 
boards, and us('d for producing the 
naiiK's of iirms, etc., on a casting. 

Moulding Machine.- A machinedc'signcd 
with the object of reducing the cost 
of the opera¬ 
tions of ])Jac- 
ing and ram¬ 
ming the sand 
in a mould¬ 
ing box, with¬ 
drawing the 
}>attcTn from 
the mould, etc. 
Moulding Sand.— 
The sand employed for moulding 
purposes. It is usually of two kinds : 
green sand and loam. (8ee the re- 
sjiective headings.) 

Moulding Tub. —A wooden box or tub 
containing foundry sand, and used 
for the making of light eastings. 

Mounting Blocks. —Cast iron or cast 
steel blocks 
resembling 
short flanged 
pipes slightly 
tapered. 

They are 
fitted to the 

shell ciwn t,, i 

plates of Mounting Blocks. 

stc'am boilers to receive the fittings. 

Mountings .—Soo Fitting s. 

Mouthpiece.—^A preparation round a 



Jloulding Mnchini* 
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hole in a boiler or a tank. The 
preparation may lie a sc'parate ring 
riveted round the hole, or it may be 
made by flanging out tiie plate 
round the edge? of the hole. 

Moving Blades.—The blades of a tur¬ 
bine which move Avith the rotor, as 
distinguished from those which are 
secured to the stator, i v the flxed 
blades. 

M Teeth.—The teeth of saws whose 
shajie r(!S(']nbl(‘s the h'tter M. 

Mud Box.— A east iioii box with a 
perforated jiartition ; used in con¬ 
nection with ])uin])s, vie , for collect¬ 
ing mud and dirt from the water 
passing to the pump. 

Mud Buckets.—The spinually shaped 
biickiits used on dredging machines. 

Mud Drum.—A vc'ssel plae(‘d Ix^low 
the tubes of water tube boilers for 
collecting scab' and dirt. 

Mud Hole.—A hole, usually of elliptical 
form, cut in tfie low('r ])art of a boiler 
for the purjiose of enal)hng scale and 
din to be r(‘mo\ed from the boiler. 
In lai’ge cylindrical boilers it is 
generally large enough to allow a 
man to pass through, but in boilers 
of th(‘ v('rtic;al and loco’ type it is 
only large enough to -adnut a man's 
hand. Kor boilers of the latter class 
three or four mud holes may be 
provided with advantage, as they 
also serve as sight holes for purposes 
of insjiection. 

Mud Hole Door.—lid, generally of 
cast or forged steel, for closing uj) 
a mud hole. 

Mud Hole Lid.—Scio Mud Hole J)oor. 

Muff Coupling.—A shaft coupling of 

the type 
i 1 1 u s- 
trated. 
Muffle Fur¬ 
nace.—A 
furnaceso 
arranged 
that the flames and hot gases an* 
prevented from coming into direct 
contact Aviih the object or material 
to bo heated. 

Muffler. — A silencer for a petrol 
engine. 
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Multi.—A prefix meaning more than 
one. 

Multiple Boring Machine.—A boring 
machine designed to bore several 
holes simultaneously. 

Multiple Drilling Machine.—xV drilling 
machine capable of drilling several 
holes at one time. Much used in 
connection with boiler and girder 
work 

Multiple Gearing.—See Train of Gear¬ 
ing. 

Multiple Punching Machine.—A punch¬ 
ing machine capable of punching 
►several hok's simultaneously. It is 
usually a combined punching and 
shearing machine. 

Multiple Running.—^Tho running of 
electric generators in parallel 

Multiple Stage Pumps.—Two or more 
rotary pumps airangi'd in series, i (*. 
arrang(‘d in such a manner that the 
lift of w\at(‘r duo to any one pump 
is added to the lifts due to th(' others, 
the object being to obtain economy, 
a single pump biung very uneconomi¬ 
cal for high lifts, Ixoause the economy 
ra])idly falls off as the pressure due 
to the head of water increases. 

Multiple-Threaded Screw.—A sen‘\v 

having two or more separate^ thrcNids, 
the object of })roviding more than 
one thrc'ad being to obtain a rapid 
inovemmit citlier of the sc*-rew itself 
or thii part operated by the screw. 

Multipolar Field.—A niagnetio field 
produced by the (jombined elleet of 
several magnets. 

Multi-Tubular Boiler.—A steam boiler 
provided 
with a large' 
number of 
small fire- 
tubes ; a 
locomotive 
type boiler 
is a multi- 
tubular iMnlli-Tnhulfir Hoilcr. 
boiler. 

Municipal Engineering.—That branch 
of engineering which deals with the 
construction and maintenance of 
])ublic buildings, roads, sewers, watcr- 
Avorks, etc. 
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Muntz Metal. —A form of brass, but 
differing from })rass chiefly })ecause 
it contains more zinc. It has a 
greater tensile strength than brass, 
and does not rust or become appreci¬ 
ably affc'cted by sea-water, for which 
reason it is largely employed for 
the inanufacturo of bolts which, if 
made of iron or st(‘el, would be liabl(‘ 
to rust, and for surface condenser 
tubes, etc. 

Mushet Steel.—A self-hardening tool 
steel of great strength and hard¬ 
ness, containing a large percent¬ 


age of tungstcMi (i.e. up to 0 per 
cent.). 

Mushroom Valve.—A valve, the shape 
of which somewhat resembles a mush¬ 
room. A lift valve. 

Mutual Induction.—If a current of 
varying strength be alloA\ed to flow 
through a circuit, and the latter be 
brought near another circuit, an 
electro-motive force will bo indiujcd 
in the s(‘(‘ond circuit. 'Jins is known 
as mutual induction. 

Myria.—^A prefix meaning ten thousand 
times. 


N 


N.—^ITscd to denote the north pole of 
a magiH't. 

Nacelle.—That portion of the body of 
an aeroplane in which the crew and 
the engine's are situate'd 

Nail.—^A short, wire-hke ])i(‘e(‘. of metal 
pointed at one ('ud and formed with 
a suitable head at the oth(‘r. Used 
for securing piecjes together, mostly 
timber piece's. 

Name Plate.—A metal plate bearing tlu' 
name of a firm, etc , and secured to 
castings or forgings. 

Native Metals.—Metals feiunel in the' 
mental lie condit iem, as distingui.slu'd 
freim those Avhieh ocenir in chemical 
combination Avith other elements. 
Native ine'tals arc rare. 

Natural Draught. — Sec Chimney 
Draltoht. 

Natural Gas.—A gas AA'bicb occurs 
abundantly in ce'rtain localities. It 
contains about 60 to 70 per cent, of 
marsh gas, from 20 to 30 per ce'iit 
of hydrogen, with small (piantities of 
other gase.s, and is use'd as a fuel. 

Natural Magnet.—Sec^ Lodestone. 

Nature.—^A term us(*d somewhat vagiu'ly 
in engineering to denote' the posses¬ 
sion of certain essential pro^ierties. 
When a body, for some' reason or 
other, has become deprived of these 
properties, it is said to have lost its 
nature. 



Nave. 


Nautical Mile.—A knot; i.e. a distance 
of 6080 ft. 

Nave.—^A aUu'C'I boss or a pulley boss. 

Neck.—An other 
name for a shaft 
journal. 

Needle. — 8eo Mag - 
NETic Needle. 

Needle Lubricator.— 

A shaft lubricator 
in which the prin¬ 
ciple of action 
depends on the 
vibration of a needle or a piece 
of Avire. The ni'i'dle is placed in 
a central aperture of the lubricator, 
Avith its l()W('r end ri'sting on the 
revolving shaft, and is thus set 
A’ibrating; this causes a continual 
flow of oil doAvn the lu'cdlc to tiu'- 
sliaft. 

Needle Valve.—A valve in the foiin of a 
needle or light s])indle, shaped to tlu; 
form of a frustum of a cone at its 
upper ('ud so as to Avork on a corre¬ 
sponding (joni(wal seating. This typo 
of valv(' is much used in carbiin'tters. 

Negative Charge.—A charge of negative 
electricity. 

Negative Eiectricity.—The kind of elee- 
tricity whii'h is produced in rods of 
vulcanite when rubbl'd with dry 
flannel, as distinguished from that 
produced in glass rods when rubbed 
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with ailk ; tho latter is termed posi¬ 
tive (‘l(‘c;tricity. 

Negative Element. —Kx])lained under 
Negative Pot.e. 

Negative Exhaust Lap.—Tlu‘ elToet of 
putting exhaust la]) on a slide valve 
is to cause earlier (*\haust closure and 
greater com})ression. In some cases, 
with a view to having a late exhaust 
closure and reduced compression, not 
only is all exhaust lap omitted, hut 
the valve is given a slight opening 
to exliaust when the valve is at the 
middle of its slrok(‘. 'Phis opening 
is sometimes described as ni'gative 
exhaust lap. 

Negative ‘ Lead.*—A slide valve is some¬ 
times said to have negative ‘ lead ’ 
when it is so sot that instead of open¬ 
ing slightly btdore the piston (;om- 
pletes its n'tiirn stroke, it do(‘s not 
open until a little aP(‘r the piston has 
commenced the new stroke. The 
cifect is to produce late admission of 
the steam on to the jiiston. This 
negative ‘ lead ’ is ecjual to the dis¬ 
tance the valve must move before it 
begins to open the steam port from 
the moment when tho piston has been 
just at the end of the stroke. 

Negative Loop on Indicator Diagram.— 
When the steam admitted to an 
(Miginc cylinder is cut off too early, 
the ])ressur(‘ towards the end of Uh* 
stroke may fall below^ thc' back pres¬ 
sure liiK', and this gives rise to the 
formation of a loo]i at the toe of the 
diagram Neglecting the elh'ets of 
the inertia of the moving jiarts, such 
a looj) indicates that the engiiu', 
instead of Ix'ing drivim by the steam, 
is actually being driven by the energy 
in the moving parts, and in working 
out the diagrams the area of the 
negative loop must lie suhtraeted 
from the positive area of the diagram. 

Negative Pole —That pole in an ek'otric 
circuit at wdiich tho current enters 
after passi iig round the eiremit,. I’hus, 
in a simple voltaic cell, consisting of 
a zinc and a co])j)er plate or rod, 
immersed in dilute sulphuric aeid, 
with their upper ends connected by a 
conducting wire, the negative polo or 


terminal is thc upper end of the zinc 
rod, since thc current passes through 
the liquid from the zinc rod, called 
tho positive element, to thc coiiper 
rod, called the negative element, then 
to the upper part of the copper rod, 
called the positive pole or the positive 
terminal, h'aving this polo to pass 
along the conducting wurc, anrl <uit(‘r- 
ing the zinc rod at the to]), i.e. at the 
iiegativT. pole or terminal. 

Negative Stresses.—TiMisile stresses are 
sometimes spoken of as negative 
stresses, sine,(' tlu'y are jiroduec'd by 
forces op])osite in kind to those w hich 
jiroduee compressive stresses, whi(;h 
are sometimes riifern^d to as jiositivo 
str(‘ss(\s. 

Negative Terminal. — Sec Negative 
Pole. 

Nest of Tubes.— A grouj) of tubes in a 
Avater tube or otluT boiler, or in an 
economiser, etc. 

Nett Efficiency.—The efficiency of a 
j)lant as a w^hole, as distingiiish(‘d 
from the etfi(*i(‘noy of thc iiulividual 
macihines w'hieh comjirisc the plant 

Nett Power.—The powder actually avail¬ 
able from a machiiu' aftxT all frictional 
resistances in the machine itself have 
been overcome. I'lnis, in thc case of 
an engine, thc nett power is the brake 
horse powder. 

Network of Conductors.—A grou]) of 
eleetri(;al conductors arranged in the 
form of a network. 

Neutral Axis.—The imaginary lino made 
by the intersection of the neutral 
surface of a beam with the external 
surfaces of the bt'am. 

Neutral Conductor. — See Neutkal 
Wire. 

Neutral Equilibrium.—A body is said 
to be in a state of neutral equili¬ 
brium Avhen, if disturbed slightly, 
it will take up any other position 
indifferently. 

Neutral Surface.—When a bc'am is bent 
by one or more loads aeding upon 
it, the upper surfaces become com¬ 
pressed and shortened, and the lower 
ones arc pulled and lengthened, tho 
out(‘rraost surfacjcs suffering tho 
greatest amount of deformation. 
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Now (.‘oniCMrs 
Atniospheiic 


Clearly, there is a certain inter¬ 
mediate surfa(!(‘ which is neilhcr 
extend(‘d nor shortened, and this is 
termed the neutral surface of the 
beam. The material about tlie neutral 
surface is not exposed to stress. 

Neutral Tint.—A colour used by 
draughtsmen to rejm'sent east iron. 

Neutral Wire.—The middle wire of a 
three-wire system of (‘lectneal dis¬ 
tribution. 

Newcomen’s Atmospheric Engine.—A 
steam engiiK' invented by Newcomen 
in 1705, and used for 
pum])ing ])urpos(‘S 
TIh' (‘iigine was of 1 h(‘ 
Ix'ani typ(‘, and de- 
pi‘nd(‘d for its action 
on t lie ]iressur(‘ of tin' 
atmosphere. tStearn 
admitted to the* 
und(T side of the 
piston was cond(‘nsod 
by a jet of cold 
water, a ])artial vacuum lieing thus 
formed in the eylmder. ^Plie pr(‘s- 
sure of th(^ atmosjiherc tlum forced 
the ])iston down, working the pumj) 
through the irH'dium of the oscillating 
beam ’the wi'ight of the pump 
rods, Ix'ing greater than that of 
the })isl()n, then sc'rved to raise the 
piston to the top of the* stroke', vlien 
the cycle of ojierations was re])eat(*d 

Newton’s Laws of Motion.— See Laws 
OF Motion. 

N Girder.—Sec* Linville Girder. 

N.H.P. — Abbreviation foi Nominal 

Horse J’ower. 

Nickel.—A silvery-white diicdile m(*tal. 
Used in the inanufac-tiire of nickel 
steel, German silver, etc., and for 
electro-plating. Chemical symbol, 
Ni. 

Nickel Plating.—The covering of iron, 
steel, copper, etc., with nickel by 
elcotro-de])osition. 

Nickel Steel.—Steel containing up to 
about 3 ])er cent, of nickel. The 
effect of the nickel is to increase 
greatly the strength of the steel with¬ 
out affecting the ductility. Nickel 
steel is very suitable for resisting the 
action of variable loads, and it does 


not corrode so readily as ordinary 
mild st(‘(‘l. 

Nicking.—Gutting a sharp groove in a 
piece of bar or plate to enable the 
pie(;e to be broken. 

Niclausse Boiler.—A boiler of the water 
tube type, in which the Field design 
of tube is us(‘d. (See Fikld Tubes.) 

Night Load.—See Day Load. 

Night Work.— See J)ay Work. 

Nippers.—Any di'vice in the form of 
pinc(*rs or jiliers for gripjiing hold of 
something, or hir cutting wires, etc. 

Nipple.—A short pic'ce of wrought iron 
pi}>ing screwi'd at emih end, and used 
for connecting together two pieces of 
pij)ing. Also a short hollow cylin¬ 
drical ]>ieco of nu'tal used for securing 
a length of cable to an ejn'rating lever, 
as, for examjile, the cables used on 
motor bicycles, etc* , for o])(‘rating the 
air and petrol levers, the brakes, etc. 

Nobbing.—A noth cr i lame for Shin gling . 

Nominal Horse Power.—A term little 
us(‘d nowadays. It was first intro¬ 
duced by James Watt, who estimated 
the pow('r of his engnu's by assuming 
a mean ])ressure of 7 lbs. p(‘r square 
inch, and tin* power, bast'd on this 
mean prt'ssim*, he tt'rmed nominal 
horse power. When, however, higluu 
pressures came into vogue, the mean 
])i*essur('. increased, and the actual 
pow('r was thus in exet'ss of the 
nominal power, so that the. latter did 
not giv(* a reha bl(^ idea as to the actual 
power of an engine. The term is 
therefort* little ust*d nowadays exct'pt 
by a few makers wlio use certain 
rules, gen(*rally based on the cylinder 
dimensions, to calculate vLat they 
call nominal horse powei*. To any¬ 
body but the makers, however, the 
term gives little idea of the capabilities 
of the engine, and the sooner nominal 
horse power is entindy discarded the 
better it will bo for all concerned. 

Non-Arcing Fuse.—A special fuse which 
blows without forming an electric arc. 

Non-Caking Coals.—Coals which burn 
without caking or forming into 
masses ; anthracite, for example. 

Non-Condensing Engine. — A steam 
engine, the steam from which, in- 
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stead of exhausting into a condenser 
is passed into the atmosphere. 

Non-Conducting Composition.—A eom- 
positioii which has good heat-insul¬ 
ating properties, and whicrh is there¬ 
fore used for eovciring st(‘am hfiilers, 
steam pijies, (‘te., in order to reduce^ 
the loss of h(‘at from radiation. 

Non-Conductor.—Any substan<*o which 
does not conduct h(‘at or eleetrieitA’, 
or which conducts only very htth' 
An insulator. 

Non-Magnetio Steels.—Mangaiu'si' steel 
and nickel ste(‘l are said to lieiioii-mag- 
lietic, si iKje tiny can not be magnetised 

Non Eeturn Valve —A valve v hieh 
will allow a 
Iluid to pass 
freely in one 
direction, but 
not in the 
return dinn*- 
tion. A back 

Nori-Rotiini Valve* p T e S S 11 r O 

valve. (See 
Back Pkesscre Valve.) 

Non-Synchronous Motor.—S(‘(» Asin- 
CTiRoNous Alternating - (h *rk ent 
Motor. 

Normal Pressure.—Standard pressure of 
a gas, g('n(‘ra)ly taloMi to be 1 hat of the 
atmosphere, 14-72 lbs. per s(|uare inch. 


Normand Boiler.—A boiler of the water 
tube type, the tubes being of slightly 
bent form. 

North Pole.—That pole ot a magnet 
which points towards the north when 
the magnet is suspended in a hori¬ 
zontal position, and is free to turn 
about its centre. 

North Seeking Pole.— See North Pole. 

Nose Bit.—A boring tool for timber, 
provah'xl with a special lip at the 
cutting (Hlge, which eiialdi^s th(^ 
cuttings to be removed from blind 
holes 

Nose Cap.—An aeronautical term signi¬ 
fying the front part of the envelope 
of an airship. 

Notch.—See Gauge Notch. 

Nowel.—The core or inner part of a 
mould r(M(uired for the jirodnction of 
a larg(“ hollow easting 

Nozzle.—A short s})out m th(' side of a 
v(‘ss(‘l, or a short pi])e through which 
a lluid hows 

N Truss.— S(‘(' Pratt Truss. 

Nut—The loose )>ioec on the thi’cadc'd 
jiart of a bolt, gc'ia*rally of square 
or h(‘\ag(>nal form, \>hieh is turned 
by the spaimci in ord(T to tighten 

Nut Lock.—Any device uliich will pre¬ 
vent a nut from working loose. 



o 


ct).—^The Greek letter Omega ; com¬ 
monly used in engineering text-books 
to denote Angulai’ V'c'locity. 

Oak- A vei y strong and durable 
timber, much used in constructloiial 
work. It has a tensile stnaigth of 
about 7 tons })er square inch. 

Oblique Projection.- - 
The repres(‘j 1 1 atio n 
of an object in 
the mamuT shov n 
in the illustration, 
which represents a 
cube. 

Oblique Section. — 
Dbliquo Projoctioii. All iiKiliued sec 
tiou; or one which 
is neither a, vortical nor a horizontal 
section. 


Obliquity of Connecting Rod.—^The 
deviation of the centre line of an 
engine connecting rod from the line 
of centres. 

Occlusion.—The absorption of a gas 
within a metal. 

Octo-Polar Dynamo.—A dynamo which 
has eight pol(‘S. 

Odd Pitch.—Tlio pittdi of a screw thread 
vliieh is not an oven pitch. (See 
tN EN PjTiai ) 

Odontograph.—An instrument for mark¬ 
ing out the 1(H‘th of toothed wheels. 

Offset.—To arrange a })art more or less 
out of line with another part, as, 
for exam})l(', one length of piping with 
another. I'hus an offset cylinder 
for a jietrol engine is one whore the 
centre liiui of tlie cylinder is a little 
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to one side of the centre of the 
crankshaft. 

Ohm. —The unit of electrical resistance. 
It is that which would confine the 
flow of current through a circuit 
undiT a potential diffeicnce of on(‘ 
volt to one ain})ere. 

Ohmage.—Kesistancjc to Uio flow of an 
electric current, measured in ohms 

Ohmic Eesistance.—The real resistance 
offered to the flow of electric currcMit 
along a condiuitor, as distinguish(‘d 
from otluM* resistances, such as those* 
caused hy counter - electro - motiv 
fore(\s, reactaiH'c, etc. 

Ohm Meter.—An instniim'nt for measur¬ 
ing, in ohms, (‘l(‘etrieal resistanc(‘s. 

Ohm Mile.—An (*Jectrical rt^sisianee of 
one ohm in a conductor one mile 
lojlg. 

Ohm’s Law.—^An important electrical 
law which states that the current 
flowing through a circuit is directly 
proportional to the (‘lectro - motive 
force, and iiiveis(‘ly ])ro|)oi’tioiial to 
the resistance Thus, if C is the 
current in amj)(‘r(‘s, E the eleetro- 
inotive force in Nolts, and it tlu* 

resistance in ohms, then "I" 

It 

Oil Can.—A can, generally of tin, for 
holding oil, 
and provided 
with a spout 
through which 
the oil may be 
jioured down 
oil holes, or on to surfacies wdiieh 
require lubricating. 

Oil Cataract.—A small cylinder in which 
oil is used for danifiing or eoiitrolhng 
a moveuKuit The cylinder is fitted 
with a ])iston, and a cock is ])rovid(*d 
to enable the. pressure of the oil 
against the piston to be regulated. 
(S(‘e Dash Pot.) 

Oil Collector.—Any small vessel, either 
separate or forming part of a casting, 
such as a large bearing, for catching 
oil which drips from luhricab'd sur- 
fac(*s. ^Juch a vessel tends towards 
eleanliiu^sH, and also e(?onomy, since 
the oil collecti'd may often be iiltered 
and used again. 




Oil Kn^^ino. 



Oil Fill(‘r. 


Oil Cup.—cup-shaped vessel contain¬ 
ing oil for lubrication purposes. 

Oil Cylinder.—See Oil (Jataract. 

Oil Engine.—An internal combustion 
engine utilising oil as the working 
fluid. It 
<1 i ff e r s 
little from 
a gas (“II- 
giii(‘, the 
in a i 11 
diff(‘renee 
bc'ingthat 
it is ])ro- 
vid(‘(l w ith a vaporiser for converting 
the oil into vapour. 

Oil Filter.—A filter fitted in an oil- 
eireiiJating system in coinu'ctiou w'ith 
a high 
speed en- 
g i n e, a 
steam tur¬ 
bine, etc , 
for filtering 
the oil so 
that it (an be us(‘d over and over 
again. The illustration show's an 
oil tilter for the crank (diamber oil 
of a high speed (“iigine. 

Oil Fuel.—See Liguii) Fuel. 

Oil Grooves.—Small grooves cut in su(‘h 
parts as bearing brasses, (‘ie., to dis¬ 
tribute the oil and ensure good 
lubrication. 

Oil Hardening.—’J’he hardi'iiing of steel 
effected by h(‘ating the metal to 
a suitable tenipciraturo and then 
quenching in oil Owing to the coni- 
paratiAU‘ly slow cooling etfect of the 
oil, the st(‘ol is hardeiK'd and strength- 
eiu'd without being rendered brittle. 

Oil Hole.—Any small hob*- which i!on- 
v('ys oil to surface's which reipaire to 
be lubricat('d. 

Oiling.—^The supplying of oil to surfaces 
which rub or roll together, in order 
to reduce the friction between the 
surfaces. (S(*c Litbkkattok.) 

Oil Paper.—Paper saturated with special 
oil, and used for insulating purposes 
by electrical (Miginccrs. 

Oil Pump.—A pump specially designed 
for pumping oil to macliined surfaces 
wdiieh require lubricating. 
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Oil Reservoir. —A chamber or vessel for 
holding oil for lubricating purposes. 

Oils.—Oils are usually classific'd under 
three headings: animal, vegetable, 
and mineral. For genenil engineer¬ 
ing purposes, tlic* mineral oils arc to 
be jireferred, since they do not 
d(‘conipose and form injurious acids 
under the inlluenee of lu'at. as do 
animal and vegetable oils. 

Oil Separator.—A d(*vic‘e for removing 
oil from lioiler feed Avatei. (See 
Ok MASK IN Hoi L MR Fkkd Watek, aiid 

Ok MASK SmI’AKATOK ) 

Oil Slip.—A small oil stone having pre- 
])ar<‘d rounded edg(‘s wbieh are 
specially suited for Ihe sharjK'ning of 
rounded cutting ('dges, such as those 

of gOUg(‘S. 

Oil Stone.—A ])r(']iared stone contained 
in a wooden case with a lid, and used 
for sharjien- 

and other 
tools wdiich 
require a 
V 1 y k e e n 

Oil stone. 



u|)j)('r sur¬ 
face of the stone is made V(‘ry smooth, 
and is rendered in (‘fleet still smoother 
by having oil snu'arcd over it. 

Oil Sump.— 8(‘e Oil Hmseevoir. 

Oil Transformer .—A transformer im¬ 
mersed in oil with the objeet of 
kt'eping it wt'll insulatc^d 
Oil Tray.—An oil collector in the form 
of a tray. 

Oil Well.—An oil reservoir. 

Oliver.—An old form of hammer raised 
]>y m(‘ans of a spring pole, and re¬ 
leased I )y a- treadle It- w as at one time 
larg(‘ly \ised in tlu' smithy, but it has 
be(‘n snpi'rsededby t-hesteani hammer 
Open Belt. — A driving b(‘lt arranged 
to driv(‘ from 
a first pulk'v 
oil to a second 
pulley,sothat 
the second 

OponlWU. 

111 the same 
direction as the first. A belt which 
is not crossed. 



Open Circuit.—^An electrical circuit 
w'hich is disconnected, or not com¬ 
plete, so that there is no flow of 
current. 

Open Divided Scale.—A draughtsman’s 
scale, in 
which only 

the end 1_ 

run-- 


I )t(m T TTTiH4fTTTn'iTt'Fi-; 


divisions 
are s u h- 
d i v i d e d, 


()))(*ii Dividinl Scale 


the inti'rmediate divisions being left 
o|>en or unmarked. 

Open-End Rolls.—ilolls left ojien at one 
(Mid to enab](‘ objeets of ring form to 
be riMUoved therefrom. 

Open Frame Connecting Rod.—See Bow 

('ONNE(TlNG TiOn. 


Open Hearth Processes of Steel-Making. 
•—lV()eess(‘s of stei‘l-making carried 
out in regeiK‘rativ(‘ gas fnrnaet's, as, 
for e\ain])l(‘, the Sieiin'iis proe(‘ss. 

Opening a Circuit.— Diseoniu'cting or 
breaking an electrical eireuit so that 
the current e(‘ases to flow. 

Opening Out.—Enlarging a hole by 
in(‘ans of a drill, a rinuT, etc. Also 
removing certain parts of machines 
with the' ohjeet t)f making ihe nia(‘hine 
mon' aeeessihle* for inspe'ction or ov(M'- 
liaul Th(‘ term is also eomnionly used 
hy automobilists to nit'an the ope'iiing 
wide of the jx'trol and air su|)])li(\s 
for tlie ])nr])()s(5 of obtaining high 
sju'cd of (heir machine's. 

Opening Up.— He'inoving ce*rtain parts 
of machines w ith the ohje'ct of making 
the machine' more aeee'ssible for in- 
sjK'ction or overluiuL 

Open Joint.—A form of joint iise*d in 
certain foundry ])attenis, and so calk'd 
be'cause it is k'tt slightly open, with 
the ohje'ct of avoiding the w\arping 
and distortion of tlie pattern wdiu;his 
liable to occur when the' pattern is 
subje'cted to the' ae'tion of damp sand 
for a long jie'riod. 

Open Sand Moulding.—The simplest 
form of moulding. It is carried out 
by placing the patteiii in grcicn sand 
on the foundry floor, and then with¬ 
drawing the pattern and pouring in 
the molten metal. 

Open-Webbed Girder.—Lattice Girder. 
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Order. —An instruction given by one 
firm to another to supply certain 
goods, or to carry out certain work. 
An acticptance of a tender. 

Order Number.—A distinctive number 
given to each of the orders or jobs 
which come into an engineering 
works. 

Ore. —^A mineral which contains a metal 
in chemical combination with other 
elements from which it can be 
se])arat(‘d ])rofitably. 

Orifice.—An opening or hole ]u*ovided 
in a vcss(*l for the passage of a fluid 
into or out of the vessel, ui- for some 
other purpose. An a])erlur(\ 

Ornithopter.—An aero])lane pi-ovided 
with Wangs capable of fla])]>ing. 

Orthographic Projection.—'bln* repre¬ 
sentation of an object by elevations 
and plans, an elevation Ix^ing tlie 
projection of the obj(‘ct on to a 
vortical plane, and a plan th(‘ jiro- 
jection on to a hoi‘izontal ])lanc. 
This is tlj(‘ style of projection geiuu*- 
ally used hy engineers and draughts¬ 
men, oth(‘r forms of proj(‘etion being 
iinsuited to any but fairly simple 
objects. 

Orthopter.—See Ornithofter. 

Oscillating.—Moving Avith a motion 
similar to that of a pendulum. 

Oscillating Cylinders.—Hydrau Iic and 
steam engine (ylinders which arc 
arranged to oscillate. 

Oscillating Engine.—^An engine with one 
or more oscillating cylinders. Wluui 
a cylinder is ca])able 
of oscillating, the 
juston rod may be 
atta(;hed direct to 
the crank and the 
connecting rod dis¬ 
pensed wit h. It will 
be s(*('n from the 
illustmtion, Avhich 
represents an oscil¬ 
lating st('am engine, 
that trunnions are 

Oscillating Engine, cast on the side of 
the cylinder. These 
trunnions work in bearings, and 
are made hollow so that steam may 
be admitted to the slide valve casing. 


The great objection to the oscillating 
type of engine is the difficulty of 
keeping the trunnion glands steam 
tight, es])e(ually Avitli high pressure' 
st(*am. 

Oscillation, Centre of.—See C'en'J’re of 

O.SCn.LATJ()J^. 

Oscillograph. — An electrical testing 
instrument, wdiieh, in res])onse to 
varying curnnits passed through it, 
produces a deflection at any instant 
Avhieh is pr()])ortional to the current 
])assing at the instant. 

‘ Otto * Cycle.—The cycle of ojx'rations 
in an internal combustion (‘iigine on 
wfliieh most engines work. Jt is 
sometimi's called a four-strok(' eyek*, 
siiK^e it. requires four strokes of the 
pist on to coinjilete t he oycl(‘. ] hiring 
the first stroke air and gas in the 
riglit jiroportions to form an explosive 
mixture an^ drawn into th<' cyliiuh'r. 
During tlie second stroke the mixt lire 
is conqiressod. At the beginning of 
the third stroke the eomjirc'ssed mix¬ 
ture is exploded, tlie ])iston being 
driven forv\'ard as tlu' explodt'd gases 
expand During the fourth stroke 
th(‘ burnt gas(‘s are ex])ell<‘d from the 
cylinder. 'Phis eyidi' of ojierations is 
then n'pt'uted. 

Ounce.—The ono-sixteenth part of a 
pound. Written shortly, oz. 
Outboard Bearing.—^A type of bearing 
used on dynamos, Avhieh is extended 
so that it overhangs the main casting, 
th(‘ obj(‘ct being to obtain a large 
bearing surface for the shaft. 

Outdoor Foreman.—A foreman wdio 
su]HTintc‘nds tlie exc'cution of jobs 
away from the works ; generally the 
er(‘(di()ii of madiinerv iu the mill or 
works for which it is intended 
Outers.—The outi'r wire's of a three- 
wire syste'in of ele'ctrieal distribution. 
Out-Going Current. — The electrical 
current leaving a gc'nerating station. 
Outlet.—An opening, or pi]>e, or a valve, 
etc., for allowing the escape of a 
gas or a liquid from a containing 
vessel. 

Out of Gear.— See In Gear. 

Out of Truth.—A term much used in 
engineering workshojis to denote tliat 

191 





THE BEN^NETT COLLEGE 


a shaft is not porfeclly slraiglit, that 
one part is not truly in line with 
another, tliat a pulley or \\'heel does 
not run truly, and so on. 

Output.—'J'hc poweT’ jriven out by a 
maehino. Also, the ((uantity ol 
goods produe(‘d by a inaehine, or- 
the amount of metal })roduced by a 
furnaee, in a given time. 

Outrigger.—projecting beam, pulley, 
(^tc. 

Outside Calipers .—Her (Alipeks. 

Outside Crank.—See Overhung Orank. 

Outside Cylinders. — OylmdiMs of loeo- 
motives arranged outside llu' framing 

Outside Lap.—See Sti<:am Lap. 

Outside Wiring.—Electrieal wiring out¬ 
side a building. 

Out-Stroke.—That stroke of an engine* 
when th(‘ piston mov(\s outwards 
from the beginning of the stroke* 
teiwards the* flywh(M‘l 

Outward Flow Turbine.—A wat(‘r tur¬ 
bine in whieih the* wa-te*!* flows 
raelially and outwai’ds. 

Over-All Dimension.—A diinensie)n fe)r 
the whole kmgth or brt*adth eir <l(*ptli 
of an of)je‘(*t. Thus, the* o\(*r-all 
length e)f a maehinc would be the* 
distan(*e be‘tw(M*n the two eiuter ex- 
tremiities eif the machine. 

Overalls.—Special garments worn by 
workmen, ])artieularly in enginc*ering 
wwks, over their ordinary clothes, to 
preite'ct- the latter from grease and 
eJirt. Tli(*y can la* waslu'd from time* 
to time. 

Over-Compounded.—Aiie^lectrie dynamo 
is said to be over-compounele'cl when 
it is so wound tliat the voltage at the* 
li*rminals rises gradually with an in- 
cu'case in the? current strength, the* 
(‘xtra veiltage ])e*ing em])loyt'el to 
compensate lor the loss in the feediTs, 
so that there will be a constant 
K M F. at the ce'iitral point of 
distribution. 

Overhaul.—Te) examine a machine* 
thoroughly in ord(*r to asce*rtaiii what 
is reel Hired to put the maelnne in 
first-class weirking order ; or actually 
to carry out the required alterations. 
In crane work the term is used to 
eleimte the running back, or reversing. 




! 


of a crane. This cannot occur unless 
the elficiency of tlie machine exceeds 
50 ])er cent. 

Overhead Traveller.—See Overhead 
TRAVELLJ jsej Crane. 

Overhead Travelling Crane.—^A crane of 
the typo 
i 1 1 u s- 
trat(*d. 

Overhead 
Trolley 

System. — 0\’t*i lload Travclling Crane. 

A systc*m 

of supplying electrical i‘nergy to tram- 
cars, llu* current bi'ing taken from an 
ov (*rliead eondiiei-or. 

Overhead Valve Engine.—A p(‘troI 
engine, as used on c(‘rtain motor 
eye](‘s, in which a special arrange¬ 
ment of ()V(‘rhead valv(*s is adopti'd, 
tin* valves Ix'ing placed directly ov(*r 
the cylinders, so that immediately 
the working fluid passes through the 
valves it enters the eyiinders, instead 
of having to travel through ports and 


passages. 

Overheating.—(h*n('rally, tlu* exposure 
of niat(‘rials to t(‘inperatuies sutii- 
eiently high to cause injurious effects 
In the working of st{*am boilers, the 
furnaei* crown plates are said to 
suffer from ()V(‘rlu‘ating when lhi*ir 
ternp(*ra1 lire excte(*ds about (300° F. 
Milcl ste(‘l increases in strength as 
the teni]>eraturc increases to about 
(300° F., but b(*yond this the strength 
rapidly diminishes, and at a low' r(*d 
heat the strength is only about one- 
quarter the normal strength. Oauses 
of overheating are :—(1) Allowing (he 
])lates to become bared of water 
(sliortness of w'atei), (2) the jiresenee 
of grease and certain salts in the 
winter, and (.‘3) aeeumulation of spalc 
on the plat(*s In serious cases, over¬ 
heating k'ads to distortion, collapse, 
and ru])ture of the plates, and gener¬ 
ally increased wear and tear. Over¬ 
heating frequently occurs in the 
cylinders of petrol engines, and 
may be due to an over-rich mix¬ 
ture, or to deposits of carbon about 
the toj) of the cylinder and the 
piston. 
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Overhung Crank.—An engine crank 
which projects out¬ 
side amain bearing. 
Overlap-Joint. — 8(H‘ 
Lap Joint. 
Overload. — A load 
greater than tlic 
normal load. 
Over-Pressure.—Any 
pressure' to whudi 
a vessel is exposed 
the normal working 

pressure. 

Overshot Wheel.—A watei* wheel driven 
water whi(;h is deliven'd on to 
tlie top of the 
wheel. 

Overtime. — Time 
worked }>y an em- 
ploy(‘e over and 
above the normal 
workijig hours. 
In ejigineering 
works it is custo- 
jnary to ])ay at a 
liighcT rate for overtime. Ihe rate 
)>ejng from 25 per cent to 100 per 
cent, in excess of the normal rate, 





the latter generally for Sunday 
work. 

Ox Gall.—Sometimes added in small 
q uantities to Tndianink with the object 
of making the ink run more freely. 

Ox Hides.—Used in the manufacture of 
leather driving belts. 

Oxidation.—The combination of an ele¬ 
ment with oxygen. 'Phe rusting of 
iron and stt'ol is a process of oxida¬ 
tion, the result of the metal iron 
(‘iitering into chemical combination 
with the gas. 

Oxy-Acetylene Welding.— See Aokty- 
DKNK WKlJ>rN({. 

Oxygen.—A colourless gas, without 
taste or smell, occurring freely in the 
air, and also in combination with 
other elements. Tt forms 25 ])er cent, 
by weight and 21 ])er cent by volume 
of the air, and nearly 90 ])er (H'ut. by 
weight of water. The gas is irn- 
])()rtant from the engiiuHTing })()int 
of view hecanso all eoinhnstion is tlie 
c<)iise(|U(‘nce of a ch(‘mical combina¬ 
tion of oxyg(‘n with other (‘lemciits. 
Cylieniical syn)hoi, O. 

Oz.—Short for ounce. 


P 


TT. —The Creek letter Pi, used to 
denote the rat io of the eircuimferenee 
of any circle to the diameter, viz. 
.‘M4159, or roughly .51. 

Packing.— Any material such as hemp 
rope, leather, or nu'tal rings, used 
for keeping piston, valve, and pump 
rods steam or water tight. 

Also used as a verb to denote the 
operation of making such rods steam 
or water tight 

Packing Piece.—A piece of wood or 
metal us(‘d for slightly raising a 
part, suc'h as a hearing, or for other 
similar purposes. 

Packing King.—A piston ring or other 
ring used for preventing leakage of 
steam or water under pressure. 

Pad Chuck.—A chuck specially adapted 
to hold ordinary brace bits. 

N 


Paddle.—A tool used for spreading 
h'ttling over the hoti oin of a puddling 
furnace. 

Paddle Engine. — An engine which 
drives the paddle wlieels of a stc'am 
ship. 

Paddle Wheels.—Wheels arranged at 
the sid(*s of a steam ship, and speci¬ 
ally designed for propelling tlie 
ship. 

Pad Lubrication.—lAibrication of a 
shaft and its hearing, effected by 
replacing part of the hearing smfaee, 
where there is little or no pressnr(‘, 
by a pad soaked in lubricant. 

Pad Saw.—A small saw used for sawing 
round small curves, etc. 

Painting Structures.—Iron and steel 
structures are painted to ]>reserve 
them against rusting. On very large 
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bridges, such as tiie Forth Bridge, a 
gang of painters is employed year in 
and year out, starting at one end cd 
the bridge, finishing at the otlun*, 
and then repeating the jirocess. 

Pair.—In every machine each jiart 
must be directly connected with at 
least one other part, and tlu' com¬ 
bination of the two parts or elements 
constitut(‘S what is known as a 
‘pair.’ (See Higher I^airs and 
Lower I^airs.) 

Pale Oils.—Oils Avhieh have been filtered 
and purified, and w^hieh in eonse- 
qiKiiuiO have a light, (;lear appear¬ 
ance. 

Pallets.—Small jiots usi'd by draughts- 
rn(‘n for mixing Indian ink or colours 
in. 

Palm Oil.—A solid lubricaiiit derived 
from the fruit of oil palms. It is 
open to the obj(‘ction that it con¬ 
tains free acids, whic'h are liable lo 
cause corrosion of the parts to be 
lubricated 

Palm Stays.—Sjiecial scr(‘w(‘d stays 
which serve to assist the ordinary 
screwed stays of a loco-tyjie boiler in 
stiffening the firebox tube plate. 
They arc sert'wed at one <'ud into 
the tube plate', and at the other art' 
connected to piect's rivt'tt'd to the 
bottom of t ht' cylindrical barrt'l 
internally. 

Pane.—The smalh'r end of a hammt'r 
head. Foj* a joiner’s or a carjicnter's 
hammer it is commonly shajied 
somewhat like the lowt'r jiart of a 
cold chist'l, but it is rounded instt'ad 
of being V-sha])ed just at tht' edge ; 
for a mechanic’s hammer it is usually 
of hemispherical form. 

Panel.—A surface in a piece of work 
distinct from other adjoining sur¬ 
faces. A plain recess, as in a door. 

Panel Board.—^A switchboard of panel 
form. 

Panel Gauge.—A marking gauge used 
for gauging panel widths, etc. 

Panel Planer.—A machine for planing 
pieces of timber. 

Panel Saw.—A saw with fine tt'cth, 
specially used for cutting panel 
openings. 


Pan-Head Rivet.—A 
form of which re¬ 
sembles that of a 
jian. 

Pantagraph. — A 
drawing instru¬ 
ment used for 
copying drawings 
to any desired 
scale, tlu' c.o})ying 
b(‘ing ('fleeted by 
moving a tracing 
point ov('r the 
drawing to b(‘ 
eo])it'd, a drawing 
marking out the nt'w drawing. 

Pap.—.\ small raisc^d part, resembling 
a disc somewhat, on castings, and 
provid(^d to receive a small fitting or 
other piecf'. 

Paper Cable.—A term sometimes aji- 
])1 i(h 1 to a caJ)l(' insulated with pajier. 

Paper Insulation, per is an (‘xcaik'iit 
insulator for (i(‘ctrical purposes, and 
is used in various forms. 

Parabola.—Tlu* ])ath trae-ed out by a 
point winch moves so that it is 
always (‘(jui-distant from a straight 
lino calh'd the directrix, and a fixi'd 
point called tlu'. focus The section 
of a (50IK' which results from cutting 
through the cone liy a ])lane ])arallel 
to the slant surface is a parabolic 
.s('(;ti()n. Also the ])ath dc'seribc^d by 
any body whicii is ])roj(‘et(‘d iqiwai’ds 
in any inclined din‘(;tion is approxi¬ 
mately parabolic. 

Parabolic Girder.—h’or ecjonomy of 
material a girder should Ix' d(‘signe(i 
so that its depth at any jiart is in 
accordance with the bending moment 
at that ])art. Boiled girdi;rs an' 
bound to b(' of the same depth at all 
parts of their length, and are conse- 
(|uently V('ry lUK'coiKunical, .s^iiee 
they are of full strength at parts 
where there may he no bending 
moment, (lirders, henvover, wliieh 
artj built up of plates and angles may 
be approximately proportioned so 
that the various sections are suitable 
for the beiidiiig moments at the 
respective parts Since the bending 
moment diagram for a girder carry- 
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ing a uniformly distributed load is a 
parabola, the ideal girder would b(‘ 
obtained by making it of parabola; 
form, the de])th being a maximum at 
the eentre; and nil at the ends. Su(‘li 
a girder is known as a parabolic, 
girder. It is not met with in the 
ideal form in practice, but girders of 
approximately parabolic form are 
common. 

Parabolic Governor.— A governor*, the 
balls of which move in th(i a7'(‘ of a 
parabola. iSiieh a 
gov(‘rn(>r is iso¬ 
chronous The 
crossed-ar*in gover¬ 
nor is a})proxi- 
mately a parabolic 
governor. 

Paradox, Ferguson’s. 

—See F ERCJ i r son \s 

J^AKADOX. 

Parallel Arc, In. —See 
‘ Fn 1’arallel.' 

Parabolic Cloveriioi Parallel Coupling. — 
The coupling to¬ 
gether of electrical generators in 
parallel. 

Parallel Distribution. —A system of 
electrical distribution in which the 
consuming devices are arrang<‘d 
between two })arallel conductors. 

Parallel File.— A file, eacli of the two 
pair’s of opposite faces of Mhich are 
})arallel 

Parallel Flow Turbine, —A \^ater tur¬ 
bine in which the water flows ])arall(‘l 
to the axis of the turbiiK*. 

Parallel Forces. —Forces whose lines of 
action are parallel to one another. 
Thus, a series of loads on a beam 
form a system of parallel forces. 

^ Parallel, In.— 

» See‘I n Par¬ 

allel.’ 

Parallel Mo¬ 
tion. — An 
arrangement 
of levers and 
links so de- 
Parallf'l Motion. signed that a 

straight line 

motion may be obtained from a 
radial motion. Used, for example, 
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on engine indicators for giving a 
straight line motion to the pencil. 

Parallelogram of Forces.—A theorem 
having an important bearing on the 
solution of probh'ins in Crapliic 
Statics. It may be stated thus : ‘ If 
two forces acting at a point be repre¬ 
sented in magnitude and dinudion by 
the adjacent sides of a jiarallclogram, 
then th() resultant (‘fiec’t of the two 
torches is repr(*s6mted in magnitudi' 
and direidion by that diagonal of tlu' 
parallelogram which jiasses through 
the point of inierseetion." 

Parallelogram of Velocities.—An im¬ 
portant theorem in Mechanics. It 
may bo stated thus : ‘ If any point 
in a moving body jiosst'ss simultane¬ 
ously velocities which are represented 
in magnitude and direction by the 
adjacent sides of a ])arallelogram, 
then they are equivah'nt to a velocity 
which is repr(‘sented in magnitude 
and direction by that diagonal of tlu^ 
parallelogram which passes througli 
the point of intersection.’ 

Parallel Rimer.—A rimer of the form 
illustrated. 

See Rimer. 

Parallel Run- 

n i n g. I’arallpl Kun(‘r 

Runn in g 

t wo oj* mor(‘ alternators in parallel 
so that they will supply current to 
the same bus-bars. 

Parallel Strips.—Strijis of metal or 
timber in the form of straight edges ; 
used for testing if surfai’-es are level. 
'I’he stri])s are laid on edge over the 
surface, \\'hen the trueness of the 
surface can b(^ tested by sigliting over 
the upper 
edge of one 
strip on to 
another 

Parallel Vice. 

—A vice in 
which the 
faces of the 

3 aws are „ n i 

J , Parnllt'l Vire. 

always 

parallel to each other, in contra¬ 
distinction to one wluTe they are not 
—the leg vice, for example. 
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Parallel Working.—The working of 
generators in |>arallel. 

Paramagnetic Bodies.—Metallic bodies 
which have a pernieability greater 
than that of air, which is taken as 
unity. 

Paring Chisel.—A long chisel, for 
timber. Made in widths varying 
from I in. to 2 in. 

Paring Gouge.—A long gouge, mad(‘ in 
widths varying from { in. to 2 in. 

Parson’s Steam Turbine.—A st-t'ani 
turbine of the reaction tyjx* Hie 
main parts 
are a rotor 
and a statoi, 
each ])rO“ 
ParM.j.-s Steam Tinl)in(‘ vided with 
large j lum¬ 
bers of blades, the blades of the rotor 
(called the moving blades) being 
arranged Ix'tween tliose of the stator 
(called the fL\(*d bltid(‘s). 'J'lie steam is 
made to pass b(‘twe(‘n the fixed and 
the moving blades, and the r(‘aetion- 
ary ell(‘(*t of tlu) steam is to cause th(‘ 
rotor to revoh'e at liigh spei'd. 

Paxtial Vacuum.—LilcMully, a vaeaium 
means an empty space ; and such 
exists inside a vessel devoid of all 
matter, gaseous or fluid. The vessel 
Avould be expos(‘d to no pressure 
whatever internally. In })racti(a‘, it 
is not ])ossible to produce a perfect 
vacuum, as there always exists soiin* 
sliglit ])reHsure in any vessel. If the 
internal pressure is less than tJiat of 
the atmosphere, it is customary to 
state that a partial vacuum exists 
inside the vess(*l. 

Parting.—Idie joint between an ii])p(*r 
and a lower moulding box. 

Also used as a verb to dimott' tlu* 
making of the joint, or the separation 
of the lioxes. 

Parting Line.—^The line on a pattern 
which represents the joining of the* 
two halves of the pattern. Since it 
is rarely actually marked ou the 
pattern, the parting line is generally 
an imaginary one. 

Parting Ring.—A cast iron ring used in 
connection with the parting of loam 
moulds. 


Parting Sand.—Special sand used at 
the joints of a mould, its function 
being to ensure a eomphite separa¬ 
tion at the joints when the moulding 
boxes are drawn apart. 

Parting Surface.—The surface which 
rcjiresents the joining of the two 
halves, or any two of the separate 
portions of a mould. 

Parting Tool.—A lathe tool us(‘d for cut¬ 
ting pieca\s completely through, and 
so sej)arating oi* 
parting one* piece 
from another. 

Partition Wall. 

'rhe (central wall 
built in the 
downt-ake at the 
hai^k end of a 
Lancashire boiler Parting 'lool. 
to keep the two 

streams of gas passiiig from the flue 
tube's from mixing together in the 
downtake. (See also Division WAiiL.) 

Passage.—Any channel e>r ()])ening for 
the flow of a fluid. The inlet and 
outlet ports of an (‘ugine eylimh'r arei 
fr<'((uently calk'd the j)assag(\s. 

Passes.—^rhe repeated forwaul and 
retuT'n motions of a boiler platen 
through the plate bending rolls, or 
of iron and steel bars through the 
rolls of a rolling mill. 

Paste Joint.—A joint, made by tluj use 
of a spcHiial paste, hedwt'cn the tila 
ment of an iiieaiideseiMit lamp and 
the conducting wires. 

Patch.—A covering plate of iron or 
st(*el rivc'ted or hoik'd over broken 
or fra(;tii?’ed or corroded ])arts in 
ord('r to (*ffect a impair. In the case 
of fract ured or corroded boiler ])lates, 
it is im])ortant to note that the de¬ 
fective part must be cut away before 
applying the patch. If a patch'be 
placed over the original plate, the 
two thicknesses of ])late will give rise 
to overheating. Further, the patch 
in geiH'ral should he idvt'ted and not 
bolted, as bolted pak^hes are liable 
to give trouble from leakage, especi¬ 
ally if ap})lied in parts exposed to 
the direct heat of the furnatre or lh<* 
hot gases. 
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Patch Piece.— Sec Patch. 

Patch Plate.— S(‘e Patch. 

Path of Approach. —Explained under 
Path of Conta(jt. 

Path of Contact. —When two toothed 
whcfds are in gear, contact b('twei‘n 
any tooth on one wIhm'I and th(‘. 
corresponding tooth on tln^ other 
Ix'gins at a certain ])oint and ter- 
rriinatc's at anotiun* point. Th(‘ patli 
b(‘tween these two points is termed 
the ‘ Path of Contact,’ the lirst part 
being called the ‘ Path of Ap])roach ’ 
and tlie S(‘cond the ‘ J^ith of Jtocess.’ 

Path of Recess.— Kxjdained under Path 
OF C'OI^TACT. 

Pattern. —When a casting of any desired 
object is rt‘-(]nir('d, a connter])art of 
the object is usually made in timber 
(ocjcasionally in medal, see Metae 
Patterns), and cifterwards impresstTl 
in the sand eontaine'fl in moulding 
boxes. Sucdi a counterpart is termed 
a pattern. 

Pattern Bench. —A bench at Avhich 
patterns are mad^‘. 

Pattern Letters —T^(‘lters made*, in (Tist 
lead, etc., and made to form ])artof the 
pattern from wliich a casting hearing 
the name of a firm, etc., is to lie mad(‘. 

Pattern Making. —Tl)c jireparation of 
wood patt('rns for us(' in th(‘ foundry. 

Pattern Shop. —workshop devoted to 
the work of })reparing patterns for 
the foundry. 

Pattern Stores. —A ])lace for storing 
away patterns Jik(dy to be wanted at 
some future time. 

Paul.—See Pawl. 

Pawl. — A catch or click, as used on 
ratchet wheels. (S('e Ratchet 
Wheel.) 

Paying Out.—Unwinding a cable from 
a drum. 

P.D.—Abbreviation for potential diller- 
ence. 

Pean. —See Pane. 

Pearlite. —A constituent of certain 
varieties of iron and steel, composed 
of alternate bands of ferrite and 
cementite {q^v.). It derives its name 
from the fact that when seen under 
a microscope it shows a pearly lustre, 
and often beautiful colours. 


Pear Push.-A form of switch located 
at the lower end of a pendant Hexiblo 
wire used in connection with in¬ 
candescent lamps, and having a 
shape similar to that of a peai-. 

Pear Weight.—A weight sha]K‘d like a 
pear, and used as a plumb bob. Also 
used in crane chains to pull down the 
(diain Avhen then*, is no load on the 
chain 

Peat.—A material consisting of the 
])artially dc(*ayed rtnnains of plants. 
ITsed as a fii<‘l o(‘casionally, chiefly 
for domestic purj>oses. 

Peat Charcoal.—Peat made into com¬ 
pressed ])locks and carbonised, b(‘ing 
then mon' smtaJde as a fuel tlian in 
the original state'. 

Pedal.—A Icve'r worked by the foot. 

Pedestal.—Anf>ther name for a shaft 
bearing. 

Peen.—See 1 \ane 

Peg. —A small ])iji serving to secure a 
part in jiosition. 

Peg and Cup Dowels. Doweds, usually 
made of brass, and provided on one 
portion of a jiattern, whi(*h tit into 
eorresponding holes or eiijis on the 
other j.ortion, their funetioii being 
to hold the two portions of the 
pattern together wliilst moulding. 

Pegging Rammer.—A mouldc'r’s tool 
specially adapt (*d for pre'ssing the 
sand into confined spaces about a 
pattern. 

Peltier Effect.—A name given to the 
heating which occurs at the jioint 
wdiere two conductors, not of l he same 
material, are jonu'd, when an electric 
current is passed along the con¬ 
ductors. 

Pelton Wheel,—A form of water wheel 
in which a jet 
of water uiich'r 
a great head 
is made to issue 
from a nozzle 
on to a series 
of specially 
shaped cups 
arranged round Pelton Wheel, 

the rim of the 

wheel, thereby causing rapid rotation 
of the wheel. 
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Pencil Mechanism.—The mechanism 
which controls the movement of the 
pencil of an indicator. 

Pendant (Ehdnc ),—A fixture hanging 
downwards and supporting an in¬ 
candescent lamj), c'tc. 

Pendant Bracket.—A lianging bracket 
for supporting a sfuift and its bearing. 

Pendant Flexible Wire —Electric con¬ 
ducting wire, insulated and twisted, 
which hangs in a vertical position 
from a ceiling, supporting an in- 
candesc(Mit lamp or a switch at its 
lower end 


Pendulum.—An oscillating mass at the 
low^er end of a cord or light rod 
secured to a point of suspension. 
The time of oscillation of such a 
simple pendulum has an important 
bearing on many mi'chanical ])ro- 
blems. Provided the oscillations are 
of small ara|)Iitude, tlnm the time of 
oscillation in seconds is given by the 


formula, 





where I length 


of pcmdulum in inches, and . 7 —the 
acceleration due to gravity - 32*2 ft. 


per s(‘c per s(‘c 

Pendulum, Ballistic.—A pendulum con¬ 
sisting of a heavy block of metal 
faced with wood, having a very long 
suspension Used for determining 
the velocity of a bullet. 

Pendulum Governor.—See Watt ( Gov¬ 
ern oe. 

Pendulum Hammer. — A form of 
hammer used in the smithy for up¬ 
setting, and consisting of a heavy 
mass of metal which is moved 
pendulum wdse 

Pene.—See Pane 

Pening.—The hammering of a piece of 
metal with the jiaiie of a hammer. 

Penstock.—vSee Pentroitoh. 

Pentrough.—^A rivscu'voir containing the 
water required for driving a water 
wheel. 

Percussion.—Collision, or shock. 

Percussion, Centre of.—See Centre of 
Percussion. 

Perfect Heat Bngine.—In the study of 
* Heat Engines,’ a pi'rfeet engine is 
one in which the working fluid take.s 
in all its heat at the highest possible 


temperature, and rejects heat at the 
lowest possible temperature, the 
change from the upjier to the lower 
limit of temperature being accom¬ 
plished fiy adiabatic expansion and 
adiabatic compression. Tf the higher 
tem])(‘rature be T,, and the lower T^, 
then the efficuMicy of such an engine 


would be ^ limit 

of efficiency for any engine. A per¬ 
fect heat engine does not exist in 
practice, and the efficiencies of all 
actual engines fall far below that 
represented by the abovt^ relation. 
(See Carnot's (S it.e ) 

Perfect Vacuum. —A jx'rfect vacuum is 
said to exist in a vessel w^Ikmi there is 


no pressure whateverinside the vessel. 
Ill practice, it is s(;ar(;ely iiossible 
to ])roduee a perfect vacuum. (See 
Condenser and Partial Vaittum ) 
Perforated Armature.—An armature of 
a dynamo or a- motor which is per- 
forat(*d to receive the coils 
Perforated Pulley. - .4 belt pulley, tlu' 
rim of wdiich is ])erforated with a 
large number of holes Jt is sup¬ 
posed that^ when the belt rules on to 
the pulley it carrii's with it a (juan- 
tity of air, which gets under the belt 
and leads to a certain amount of 
slipping. The olijeet of the holes is 
to allows the air to es(;a})e and so 
prevent slipping and loss of powder. 
Performance.—1’he behaviour of a 
machine, as regards elficieney, out- 
j)ut., etc , when tested or worked 
under dehnite or varying conditions. 
Performance Curves.—(kirves plotted 
on squared paper to show the per¬ 
formance of a machine. 

Periodic Motion.—A moving body is 
said to have periodic motion when, 
after a (u^rtain interval of time, called 
the periodic time, it returns to a 
former position, and is then moving in 
exactly the same way as before. A 
swinging pendulum is a good example 
of a body liaving periodic motion. 
Periodic Time.—Explained under the 
heading Periodic Motion. 

Period of Oscillation, or Vibration.— 
The time taken by any point on an 
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oscillating (or vibrating) body to per¬ 
form a complete to and fro movement. 

Peripheral Speed.—The speed of the rim 
of a jnilley or wheel, nsiially measured 
in feet per minute or p('r second. 

Permanent Coupling. — An ordinary 
coupling, as distinguished from a 
disengaging coupling. 

Permanent Fastening.—A joint made 
by riveting, as distinguished from a 
bolted joint, which constitutes a 
temporary fastening. 

Permanent Hardness. — Sec Hard 
Water. 

Permanent Load.—A load on a structure 
Avhich is nev(T removed, as, for 
tjxample, a roadway ovc'r a bridge, 
or the weight of the l)ridge itself, as 
distinguished from a temporary load, 
as that of a ])assing vehicle. 

Permanent Magnet.—A magnet made 
of st('('l, which possess(‘s high re- 
tenti\ily, in conlradistinction to an 
clectro-magnet, \^hieh depc'iidsfor its 
magnetism on the flov' of an electric 
current round a mass of iron. 

Permanent Set.—Th(‘- amount of tin* 
extension whic.li r(*niaiiis permanently 
<tfter a bar has been stretched with 
tcMisih^ loads beyond the elastic limit. 
(S('<i EiiA.sTiG Limit.) 

Permanent Way.—A permanent rail- 
j'oad, as distinguished from a tem¬ 
porary one, as used, for (‘xample, in 
connecition with the construction of 
a road, etc. 

Permeability, Magnetic.— 8e(^ Magnetic 
Permeability. 

Perpetual Motion.—A motion whiidi 
will endure everlastingly. Innumer- 
abl(^ att(’mpts have been made by 
misguided scientific investigators to 
jiroduce machines or a])pliaiiccs which 
will work of their own accord, i.e. 
without being su})plied with energy 
from an outsidi' source, so that onc(^ 
being set in motion they will (umtiniic 
running for ever. All attempts have 
proved fruitless, as they must ever do. 

Perpetual Screw.—^A term sometimes 
applied to a worm as used in connec¬ 
tion with a worm wheel. 

Persian Drill. — 8ee Archimedian 
Drill Stock. 


Perspective Drawing.—A drawing re¬ 
presenting an object as it would 
actually 
a ]> p o a r 
Av h c n 
looked at 
from a cer¬ 
tain point 
some dis¬ 
tance from 
the object; J’orapectivo Drawing, 
or the in¬ 
tersection of the rays whicjh emanate 
from the object to the eye by a plane 
situated between the ohji'ct and the 
eye. See illustration, in which 0 is 
the object viewed, J\S iiomt of sight or 
definite point the ('ve is siip])()sed to 
occupy, PP jiicture plane or tlu^ plaiui 
supjiosed to exist (usually betAvei'u 
sjiectator and obj('ci) through Avhich 
the object is imagined to be viewed, VP 
vanishing j)oint—the point all actual 
parallel lines are made to convi'rgo to 
(always somewhere on horizontal 
})lane). 

Perspectograph.—^An instrument for 
drawing the outline of an object. 

Pet Cock.—A small jdug (;ock used for 
draining engine cylinders. A drain 
cock. 

Petrol.—A volatile oil dmived from 
petroleum, and used largely as the 
working fluid for the engines of 
motor vehicles and aeroplanes. 

Petrol Engine.—An engine in which 
petrol is usi'd as the working fluid. 
Most pt'trol engines 
work on a four-stroke 
cycle, but many work 
on the two-stroke (ycle. 

Engines which work 
on other fuels, such as 
benzol, are frequently 
classified as petrol 
engines 

Petroleum. — A heavy 
oil found in immense 
quantities in Ameri(;a 
and Russia. When 
subjected to a process 
known as fractional 
petroleum gives off vapours, and by 
condensing* these at different tem- 




I ‘otrol Engine, 
distillation, 
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peraiures, oils of dilf(*reni drnsity and 
composition are obtaiiK^d; notably 
petrol, paraffin, and lubricating oils. 

Petrol Motor.—See Petrol Kngine. 

Petrol Starter.—-^n arrangement for 
starting gas engines, consisting evssen- 
tially of a motor and a special valve 
The motor is employed for turning 
the engine, air ajid petrol being 
drawn through the valve into th(* 
engine cylinder during the suction 
strok(‘; th(' motor is then reversed so 
that the charge' will b(* compn'ssed 
during tlu^ return stroke, at the end 
of which the (charge is fired, tlu* motor 
being disconneet(*d. 

Phase.—When two or more alternat¬ 
ing (juantitu's incr(‘as(‘ and decrease 
('xac.tly tog(‘th('r and pass through 
their zero values at tlu' sanu' instant, 
they are said to be in phase*, or in 
step ; and when tlu'V do not, they 
aresaifl to be out of phase'. 10 g the 
term is applie'd to alternating cur¬ 
rents and JO M Fs. 

Th(' term is use'd in (ionnection ^sith 
vibrating a-nd oscillating bodies to 
mean the position of the body at any 
instant rc'lative to the mean position. 

Phase Indicator.—An instrunu'iit w^hich 
indicates when the voltage' of tlu' 
curre'iit supplie'd from an alternator 
is in Ht(']) or phase with that of the 
circuit to which the machine is to be* 
connected. 

Phase Meter.—An electrical instrument 
for detecting the diffi'rence. of phase 


of two alternating currents. 

Phase Splitting.—The dividing up of a 
single-phase alternating current into 
two or more cur¬ 
rents which ditfe^r 
in ]>hase. 

Phoenix Column.—A 

mild ste'cl circular 
column orstanchioii 
of the tyj)o illus¬ 
trated. 

Phosphor Bronze.— 

An alloy of copper 
and tin to which 
has been added a 
small (piantity of 
phosphorus. It has a high tensile 



strength, and is generally harder 
than ordinary bronze. The strength 
varies from 20 to 35 tons per 
square inch. 

Phosphorus.—An (‘lement winch ])lays 
an important part in the mauufaeture 
of iron and stoi'l. It readily com¬ 
bines with iron, rendering the uu'tal 
more easily fusible, but weaker and 
more britth'. It increases the luird- 
ness of wrought iron and stei'l, and 
renders both cold short and brittle. 
Chemical symbol, 1^ 

Phototype.—A drawing })rodueed from 
another drawing or tracing by a 
photographic process. Thus, to 
make a blue print the trailing is 
covercil with a shci't of specially 
prepan'd papi'r, and thi', two are 
])laced in a printing frame, t lu't racing 
being uppi'rniost (sec* I’hinting 
Frame) The rays from tlu* sun or 
from an elect rii* an* lam]) are tlu'ii 
allowed to fall upon tlu* tracing, 
and these c'ffi'ct a clu'tuical change 
on the specially {)rcparcd jiapi'r, 
ex(;cpt at the parts v\h(‘r(' tlu* black 
hues and figuri's of Ihc tracing cut- 
off the light. After a, tmu* (two or 
three minutes only MJth an arc lain]) 
or a sti'ong sun, but ])('rbaps an hour 
or two in dull daylight) the ju'oci'ss 
is (*om]>let('d. The tracing and the 
|)aj)cr are tak(*n out, the latter 
immersed in a hath of water and 
afterwards dried The ri'sulting 
drawing, if a blue print, lias white 
liiK's on a blue ground, but in 
some easi's drawings are ])rndueod 
in which the lines and ligures are 
black on a white ground. 'Phe 
latter are usually termed white 
prints. 

Physic.—Substances add(‘d in sm|ill 
(]uanlitk's to metals and alloys with 
the object of giving to the metal or 
alloy some desired ])roperty, or of 
removing certain objectionable in¬ 
gredients 

Pi.—Sec TT at ))eginning of section. 

Picker.—A sharp-pointed wire employed 
for rt'moving small patterns from 
their moulds. 

Picker-Out.—Sec Picker. 
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Pickle.—A solution used for chianiiig Pig Stack.—A hea]> of iron pigs formed 
metallic surfaces prior to electro- into a sta(*k for convenience of 

plating. storing. 

Pickling. —The cleaning of tlu3 surfaces Pile (Electrical). —A name sometimes 
of certain metallic objects by im- given to a voltaic cell, 
mersing the objects in acid solutions. Pile (Mechanical). —A log of timber 
Piecework. —Explained under Day pointed at one end so that it can be 

Work. driven into ground of a yielding 

Pier. —A column of masonry supporting nature, sand for exam])le, by means 

a portion of an arch of a pile driver. Piles are used in 

or other stnietiire. connection with the foundations of 

Alsoalanding-]ilace bridges, buildings, etc. 

extending for a Pile Driver. —A machine for driving 
distance into the pil(\s into the gi-ound, consisting 

sea. essentially of a 

Piercer. —^A piece of frann'work and a 

win* used for making lu'avy weight or 

holes in a mould to monkey, together 

allovN’ of the escape with an arrange- 

of gas during the inent for raising the 

casting. weight so that it 

Pior. Piezometer. — An in- may be allowed to 

strumeiit which fall on to the piles, 

serves to show that wat(T and otlnu* Pile Hoop.—An iron 
lifjuids diminish in volume when orstoel hoojishrunk 

subjected to pressure. on to the upper (uid 

Pig.-A I lar or block of ])ig iron. When of a jule to pre- 

the metal is run from the blast vent the lattcu* from 

furna(M^ it flows along main channels splitting and splintering as a result 
calk'd ‘ sows,’ and then into branch of the repeated blows d(‘liv('red by 

(diaiimds called ‘ l>igs.’ I’he name the monkey. 

‘ ])ig ’ is applied both to the block Pile Screw.—A form of large spiral iron 
of metal formed in a branch channel, tlangefixedto 

and also to a channel itself. , |L \iO . . bottom of 

Pig and Ore Process.—The Siemen. I ~~T i 1 a. pile so that 

process of steed-making. ^ the jiile can 

Pig and Scrap Process.—I’he Siemens- J’llf Scre^^. be screwed 

Martin jirocess of steel-making. into position 

Pig Bed.— A bed of sand into which th<‘ instead of having to be driven. 

molten iron from a blast furnace is Pile Shoe. —A cast iron piece, re¬ 
made to flow. (See Pkj.) sembling an inverted ^ 

Pig Boiling. —That stage of the puddling square pyramid, which • 

process of making wrought iron when is secured to the bottom ' 
the original pig iron is melted and of a pile so that the 

thoroughly mixed with the oxidising latter may })e tlu' inorci 

substance's, and wheni in consequence easily driven into the 

the t('mperature of the iron rises ground 
and the whole mass becomes agitated Piling. —Arranging the cut 
by the escape of carbon monoxide. lengths of jiuddlo bar 

Pig Iron. —Iron as produced in the blast into piles prior to weld- 

furnace. It derives its name from ing and subsequently 

the faet that when it is run from the rolling them, 
blast furnace it is made to flow into Pillar .^iSee (kiLUMN. 
the pig bed. (See Pia and Pig Bed.) Pillar Crane. — A form of crane used in 

201 








THE BENNETT COLLEGE 


factories, stores, and f)nil(iings, in 
which one of tin*, 
colnniiis or fhliars 
us(‘d for support¬ 
ing the floors, etc , 
is made to serve as 
a crane post, the 
crane being so de¬ 
signed that it (^an 
be slewed round 
the column. 
Pillar Drilling 
Machine. —drill¬ 
ing macihine, the 
main (lasting of which is of columnar 
form. 

Pillar Iron. —A name ap])lie(l to the 
rolled bars used in the construction 
of Phoenix columns. 

Pillow. —Sliort for PriiLOW Block. 

Pillow Block. —See Plummer Block. 

Pilot Jet. —^A V('jy small additional jet 
provided in a carburetter for easy 
starting and slow running. 

Pilot Lamp. —An (‘leotric lam]) us(‘d for 
estimating the ])otential dill’erenee 
at the terminals of a dyjiamo, the 
(‘stimaf-e being bascal on the intensity 
of the light from the lamp. 

Pilot Motor. —A small elecdric motor 
used for starting a much larger motor. 

Pilot Valve.—A small su])pleraentary 
valve us(‘d in connection with large 
stop valves to overcome the difficulty 
of opening the main valve when there 
is a high pr(issuro acting down upon 
it. 

Pilot Wires. — Electrical conductors 
connected uj) with feeders, and 
with voltmeters in the generating 
station, so that the voltage in the 
feeders may bo recorded at the station. 

Pin. —Generally, a small cylindrical 
piece of metal. (See Crank Pin, 
Split Pin, 'J'aper Pin.) 

Pin Boss. —That boss of a crank which 
holds the 
crank pin. 

Pincers. — A 
tool of the 




form illus- 
tr a t e d ; 


Piiicers. 


used for extracting nails from timber. 


Pincer Tongs. —Tongs used by smiths. 


and especially adapted for gripping 
bolts, bars, etc. 

Pinch Bar.—^A crow-bar. 

Pin Drill. —A small drill, suitable for 
drilling holes for split ]>ins and the 
like. 

Pine Wood. —list'd largely for* making 
foundry pal terns, and for timber 
constructions. 

Pinion. —^The smaller of two toothed 
wheels in 
gear. Gen¬ 
erally, a 
small 
toothed 
wheel. 

Pin Joint.— 

A joint in 
which apill J’.u Joint, 

is used to 

coiuK'ct two or more hars, etc., 
togctluu*. 

Pin Key. —form list'd in connection 
with round nuts A prong key. 

(See illus- 
t r a t i o n.) 
Also a j)i^ 
used f o r 
st't'uring one 

J>in Key. I" 

o t h e r, a s 

a small ])ull('y to a shaft. 

Pinning.—T'hc securing of one ])art to 
anotht'r by means of pins, or sliort, 
round cylindrical pieces, wires, etc. 

Pin Rammer. —^Another name for a 
pegging rammt'r. 

Pin Wheel.—A wheel ct)nsisting of a 
circular disc with a numbt'r of round 
pins proj ccting from 
one face. It is 
used in itonnetjtion 
with another wheel 
provided with suit¬ 
ably shaped teeth, 
the two gearing 
together like ordi¬ 
nary toolht'd wheels 
in gear. 

Pip e.— A hollow j»in whcti. 

cylindrical length of 
metal, used for conveying a gas or a 
liquid. 

Pipe Bend —See Bend. 
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Pipe Cutter.—A tool specially adapted 

tothociit- 
t i II g of 
wrought 
iron pjj)- 
Pipo C'uitoi. iug- 

Pipe Flange. —See Flanoe. 

Pipe Joint.—^Tho connection of an end 
of a pipe, or a })ipo branch, with the'- 
end of another pipe, etc;. 

Pipe Moulding.—The moulding of pipes 
in a vertical position, using metal 
patterns. 

Pipe Nails.—Small chapl(‘ts in the form 
of broad, flat-headed nails Particu¬ 
larly used in the casting of ])ii)(‘s. 

Pipe Prover.—A form of ])ump used 
for the hydrostatic testing of pipes. 

Pipe Stove.—A form of hot blast stove 
in wliich the air for a blast furnace is 
heaf ed by being passed through pipes 
wliicli an^ thems(dvos h('at('d by the 
blast furnace gases or by other means 

Pipe Supports.—For heavy steam pipes 
thes(‘. take various forms ; vertical 
rods provided vith hoops to clip the 
pipes, aiid suspended from an over¬ 
head h(‘am, cte., ])illars, j'oller bear¬ 
ings, etc. Tlie sujiports should be so 
designed that they will not interfere 
with the expansive movements of 
the pijies. 

Pipe Wrench. 

—A form 
of sjianner 
sjiecially 
a d a |> t e d 
for screw¬ 
ing up the 
nipples of wTought iron piping, or the 
pipes themselves. 

Piping.—Generally, a group or a line of 
gas, steam, or water pi])es. 

Piston —A 
eylindrieal 
piece of 
metal, 
mostly of 
hollow form, 
which slides 
to and fro in 
an engine 
(.* y 1 i n d e r, 

and which receives the pressure of 



Pipe Wrench. 



steam or gas in the cylinder, trans¬ 
mitting this to the connecting rod 
and crank. 

Piston Engine.—^An engine fitted with 
one or more pistons working in a 
cylinder or cylinders; i.e. a recipro¬ 
cating engine, as distinguished from 
a rotary engine or turbine. 

Piston Packing.—The packing used for 
keejiing an engine piston steam tight. 
It usually consists of two or three 
m(5tal rings fitted in the outer circum¬ 
ference of the piston, the rings 
maintaining the piston tight hy 
pressing out against the cylinder 
surface, eitlicr of their own accord 
or by means of spiral rings. 

Piston Pin.—See Gudc^eon Pin. 

Piston Rings.—Rings (commonly of 
cast iron, sometimes of steel), fitted 
into groov(\s in the circumference of 
an engine pisfon for the puri>oso of 
keeping the jiiston gas or steam tight. 

Piston Rod.—The rod which is con¬ 
nected at one end to the jiistoii of a 
steam en¬ 
gine, and 
at t h i‘ 
other to 
the cross- 
head. In 
most in- Piston Kotl 

t e r n a ] 

comhiistion engines th(‘re is no 
piston rod, the ])iston being directly 
secured to the end of the connecting 
rod. A f('w internal conihust-ion 
engines are, however, arranged with 
piston rod and crosshead, the ad¬ 
vantage of these additions lieing 
that they (‘iisure a truly axial move¬ 
ment of the piston, and obviate the 
seven' side-thrust imposed on the 
cylinder walls hy a piston directly 
attached to tb(‘ connecting rod, so 
that 7 )istons of mueh smaller depth 
can then ho einjiloyed. 

Piston Rod Gland.—The gland which 
fits into the stuffing box through 
which the jiiston rod of a steam 
engine w'orks. 

Piston Speed.—^Thc speed of an engine 
piston measured in feet ^ler minute. 
If L is the length of the iiiston stroke 


iM' 
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in feet, N the speed of the engine in 
revolutions per ininiil(‘, then the 
piston speed is 2J^N feet jier iniiiute. 
in praetieo, piston sjiecds «T.re com¬ 
monly ai)out o()0 or 600 feet per 
minute, hut sometimes they are 
much lower, and sometinuNS mueli 
higher than this. 

Piston Spring.—sjiiial sjiring arranged 
in the form of a rmg, so as to pj*ess 
the piston rings of a jiistou against 
the cylinder walls 

Piston Valve.—A valve of the type 
illustrated. It is somewhat like' the 
ordinary slide 
valve in prin- 
(•ij)I(‘, hut is of 
e,y 1 i n (1 ri c al 
form. 

Pit.—A hol(‘ or 
\ 0 a V a. t i o n 
mad(‘ in the 
ground f o r 
giving accessibility to ilu' und(‘r parts 
of a loeo’-ty])('. or a vertu*al boiler, a 
mt)tor car, (*tc , or for otlu'r jiurposes 

Pitch.—(h'lierally, in a liiu' or e-ircle of 
bolts, scr(5ws, rivets, (dc , ecpiaUy 
spaced, the distance from tlie ct'iitre 
of one holt, etc., to the centre of the 
next (measur(‘d round tlu' circle in 
the case of a circle of bolts, (‘tc ); in 
wheel teeth, the distaiua' from any 
point on one tooth to the corresiioiid- 
iiig point on tJie lU'xt, in<‘asured 
round the pitcjh circle. (»S (‘0 CiRCirLAK. 
Pitch and Diametral Pitch ) 

Pitch Chain.—A driving chain wliich 
connects uj) t wo sjirockct wheids. 

Pitch Circles.—'Fhe pitch oir(;les of two 
toothed whc<*ls in g('ar are those 
imaginary eirck'S which roll togcthei 
when the whc(*ls rotate. 

Pitch Cones.—The imaginary conei 
which roll together wlu'ii tuo bevel 
wheels in gear rotate, the t wo cones 
having a common apex. The wheels 
themselves arc really frusta of such 
cones, provided with teeth. 

Pitch Diameter.—The diameter of the 
pitch circle of a toothed wheel. 

Pitching-Out.—Setting out the pitches 
of equally spaced bolts, screws, rivets, 
etc. 


Pitch Line.—A tc'rm sometimes used 
instead of Pitch Circle. It is more 
eorn^etJy applic'd to a rack, to denote 
the imaginary line along which the 
pitch circle of the pinion in gear with 
the rack rolls. 

Pitch Point.—^The ])oiiit of contact of 
the tw^o pitch circle's of two tootlicd 
whee'ls in ge^ar. 

Pitch Surfaces.—The imaginary sur¬ 
faces which roll together when two 
toothed wheels rotate. In a front 
elevation of the tw^o whc'c'ls, the jjitch 
surfaces arc represented liy the jiitc'h 
circles. 

Pit Head Gear.—TI k' fraim^work, 
pulleys, etc., at the top of the shaft 
of a coal mine ; rcepiirod in connec¬ 
tion with the raising and lowering of 
the cage's. 

Pitman.—Tii some districts this t('rm 
is us(‘(l to denote', a comie'eding rod. 

Pit Saw.—A t w'o-handle'd saw^ abeiiit 
six fe'e't Jong. It is so callcel lu'cause^ 
it is e'ommemly use'd feir sawing 
tiinbe'r in a saw 2 )it. 

Pitting.—In lieiile'rs, a form eif cori’eision 
in vvhicli the ])lates are' attackeel in 
elitferent places, ehsh-sliajied holes 
being ])r(xluc('el in tlie medal. Also 
a similar de'feMd. sometinu's found hi 
valves and valve se'atings. 

Pivot.—^A ve'rtical sliaft snpfiorted in a 
feieitste'j) be*aring, eir liy me'aiis eif 
cediars fea-me'el on tlie' shaft itse'lf. 
The bottenu of the shaft may be flat, 
remnde'd, or conical, eir of some sju'cial 
form ajqnoxiinating te) the conical 
form, wlicreby friedion is reduced 
anel smeioth running and uniform 
w^ear ensure'el, as in Schiele’s Anti- 
Frictiein Piveit. (See Schiele’s 
Anti-Frk'tion Pivot ) 

Plan.—d’he view eif an object, as^ 
obta ineel when leieiking directly 
down uj)e)n it; eir the jireijcction 
of the object on to a horizontal 
plane. 

Plane.—A cutting tool for timber or 
metal, consisting essentially of a 
cutting iron of plate form, called Ihe 
plane iron, and a suitable housing for 
the iron. 

Used as a verb to denote the 
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cutting and smoothing of timber aj)d 
metal surfaces with a plane. 

Also, one of the wings or great 
surface (jonstructions of an aero¬ 
plane. 

Plane Geometry.—^'lliat braneh of geo¬ 
metry which deals with lines and 
surfaces. 

Plane Iron.—Sec L’eane. 

Planer.—A man in charge of a ]jlaning 
machine. ^Fhe machine itself is 
sometimes called a ]daner. 

Planer Centre.- -S(*e Loosi^ (‘entre. 

Plane Surface.—A surface^ enlin^ly fr(‘e 
from ehwations and d(‘])i'esHi()ns or 
irregulariti(‘s ; a perfectly flat sur¬ 
face. 

Planetary Gear.—E pi cyclic gear, as 
us(*d, for e\ain])le, on autoinobil<*s. 

Planimeter.—An instrument for mtaisur- 

ing ar(‘as 
of figures. 
Mu(;h used 
in coiuH^e- 
tion with 
indicator 

riauirtioG'r. diagrams 

Planing.— 
Cutting and smoothing Hat- surfac^es, 
either in timber or metal, liy means 
of suitable cutting tools, either liy 
hand or liy maehine. 

Planing Machine.—A maehine sp(‘cially 
adapt(*d for cutting and smoothing 
])lan(‘ inelallic sur- 
fae(*s. '.rile ])nn- 
(Ujial parts are a 
cast iron bed, a 
tra\'elliug tabh*, 
standards, cross 
slides, tool box, 
and tlie driving 
mechanism. '^Fhe 
work is securcnl to 
the table, whi(;h moves to and fro, 
whilst the cutting tool remains 
stationary. 

Also a machine for cutting plane 
wooden surfaces ; e g. a panel planer. 

Planishing.—Smoothing and polishing, 
and at the same time toughening 
metal surfact^s by hammering. 

Planishing Hammer.—A hammer speci¬ 
ally adapted to planishing. It is 
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driv(*n l>y machine so as to deliver 
the blows rajiidly. 

Plank.—A flat piece of timber, exceed¬ 
ing nine inches in width. 

Planometer —A surface plate. 

Plant.—^The general equipment of a 
works, etc., paiticmlarly in regard to 
the machinery, furnaces, etc. 

Plaster of Paris. — A white jiowdery 
su])stanco which, wlum mixed with 
watiT, forms a paste and afterwards 
s(‘ts hard. 

Plaster Patterns.—Patt(‘rns made of 
plaster of Paris. lls{‘d in eonneetion 
with the moulding of intricate and 
omamiMital olijeels. 

Plasticity.—Wrought iron and mild 
sto(‘l ai’c often said to jiossess ])]as- 
tieity hecause they can he drawn oul, 
and hammer(‘d to shajic. 

Plate.—CcMierally, a piece of flat metal, 
whose thic'Iviiess is small in eom- 
parison with its oth(*r dimensions. 

Plate Bending Bolls.—A maidn’iie d(‘- 
signed for bending wrought iron and 
mild st(‘el 
plates to a 
curv(‘d ()]• 
eompletidy 
circular 
form. Tliey 
are largely 
U s (* d i n Plate Hc'iidiiig RoUh. 
b o i 1 r 

works for ])rodueiug the furnace and 
flue tube-7‘ings of Lancashire and 
(‘ornish boilers, and the shell-rings of 
various typi's of cylindrical boiltTs. 

Plate Box.—A moulding ]>ox, as used 
in eoniK'eiion with ])late moulding. 

Plate Dowels.—Dowels made of malle¬ 
able cast iron or brass, and secured to 
plates whic'h ari^ se-rt*w(*d on to the 
joint faces of foundry patterns. 

Plate Edge Planing Machine.—A j)lan- 
ing machine specially adapted for 
planing the edges of boiler and other 
plates. 'Phere is no travelling table, 
as in the ordinary planing machine, 
the tool itself being made to travid, 
whilst the work remains stationary. 

Plate Flattening Machine.—A machine 
largely used in boiler and structural 
works for straightening plates. 




Planing Maclnne. 
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Plate Furnace.—A furnace in which 
boiler plates, etc., are heated prior 
to being subjected to those pro¬ 
cesses which can only be performed 
after the plat(‘s ha\(‘ Ix'cui suitably 
softened by heating; flanging, for 
example. 

Plate Girder.—A large wrought iron or 
mildsteelgirder 
cojistructed by 
riveting double 
angh‘ irons to 
the tc»p and 
bottom edges 
of a flat plaU‘, 
so that the 


0 “ 


Plato Cirdrr angles form the 

flanges, the 

central jilate forming the we)>. 

Plate Iron.—Iron macle in the form of 
plates varying in thickness from 
about J in. to 1 in. 

Plate Metal.— S(‘c JIkfined Iron. 

Plate Moulding .—A form of moulding 
in which in(‘tal plates a?(* made use 
of to facilitate tlu^ work of ramming 
up the patterns in the sand. 

Platen.—The table of a planing or other 
machine. 

Plater.—A workman in a boiler works 
whose duties comprise the marking 
and cutting out of the plates, etc. 

Plate Spring.—A laminated S])ring. 

Plate Straightening Machine. — A 
machine used in boiler works for 
straightening ])lat(‘s. A common 
type consists of seven st'parate rollers, 
four iipyier and three lower ones, 
carried in a suitable fj-ame. (Sea* 
Mangles.) 

Platform.—A floor erected about a 
machine for supporting the man who 
operates the machine ; or a similar 
support for men working on a build¬ 
ing, etc. 

Plating.—In boiler and structural work, 
the operations involved in marking 
out and cutting the plates to form, 
fixing the plates in position, etc. 

In electrical work, the covering 
of certain articles with a metallic 
deposit by means of an elcctri(* 
current. 

Plating Dynamo. —A dynamo which 


supplies the current required in 
connection with electro-plating. 

Platinum. — A heavy silvery - white 
metal. It is highly infusilfle, and 
largely on account of this f(‘ature is 
of great value to the engineer and 
the chemist (liemical symbol, Pt. 

Platinum Fuse.—A short piece of fine 
platinum wire which is raised by 
means of an electric* current to a 
temperature sufficiently high to fire 
an explosive charge. 

Platinum Points.—Exj)lained under 
Ro(ucer Arm. 

Play. —^A term used to denote slackness 
b(*twoen two parts, one of wliicli tits 
into the other ; as, for example, a 
screw in its bole, a sliaft in its 
bearing. 

Pliers.—A tool used for gripping hold 
of small })i(H*(‘s, and consisting essen¬ 
tially of two p-_ 

bent pie(3es, 

wliicli serve _ 

as levers, ^ j^es^ 

and wdiicli 
cross each 

ot her at tho Pli^^ 

f u 1 c r u 111 . 

It is usually provided with an 
arrangement for cutting pieces of 
wire, ('tc. 

Plinth.—A projecting face at the bottom 
of a wall. Also tho square base 
portion of a masonry column. 

Plough.—A device for collecting the 
electric curnmt from the nnder- 
grouiul conductors of an electric 
tramway systi^m ; a sliding contact 
pushid in front of the car. Also a 
plane specially adaptt^d for cutting 
grooves in timber. 

Plug.—Generally, a pitice of metal or 
wood used for stopping up a hole^; 
blanking up the end of a tube or pip(*, 
etc. 

Plug (Electrical ).—A short, tapered piece 
of conducting material used for making 
a connection between two electrical 
conductors. 

Plug Centre Bit.—A centre bit of 
cylindrical or plug form ; used for 
enlarging holes in timber. It derives 
its name from the fact that it has a 
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central cyliiidi’ical plug of inotal 
instcjacl of the ordinary point. 

Plug Cock.—cook provided with a- 
central taper c;ylindrical plug. Tii(‘ 
])liig is pre- 
i })arcd with 
a hole, which 
111 ay be 
brought into 
line with the 
passages in 
the cock, 
when the 

cock is opened to the How of the 
fluid ; or which may he brought to 
])ear against the solid walls of the 
cock, when lh(‘ latter is (dosed. 

Plug, Fusible.—See FnsinnE Ihaicj. 

Plug Gauge.—A term sometimes appli(‘d 
to a cylindrical male gauge 

Plugging.—The completing of an elec¬ 
trical circuit by means of a plug. 
The stojiping u]) of a hole with a phig, 
(dc. 

Plug Key.—A form of plug used in 
e,()imeetion with e(‘it;mi electrical 
ajiparatiis for making and breaking 
a circuit. 

Plug Sparking.—Sec Sparking Phtg 

Plug Tap.—'The tinal taji used for pre- 
]jaring a sere\N tho'ad in a hole. The 
taper tap is 
first run 
through tlu‘ 
hol(‘, then 
Plug Til]). th(‘ second 

tap, and the 
plug tap last For small holes there 
are usually only a tapin’ and a ])lng 
ta]), but for larger lioles there are 
always the three taps 

Also, another name for a plug 
cock. 

Plumb.—^A wall or a partition is said 
to be plumb when it is truly vertical. 

Plumbago.—A form of carbon used in 
the manufaciiire of crucibles ; it is 
quite infusibu 

Plumb Bob —Tin* small pear-shaped 
weight secured to the lower end of a 
plumb line. 

Plumb Line. —A cord or strings to the 
lower end of which is secured a pear- 
shaped weight. It is used for testing 
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if walls, stanehioiLS, etc., are truly 
vi’rtieal. 

Plumb Square. —A form of set square 
us('d for t(istiiig if walls, ])illars, fdc., 
arc truly vortical or plumb. 

Plummer Block. —A shaft biiaring, con¬ 
sisting principally of the base and 
the block (in one casting), the* brasses 
and the caj). (Si^e Bearing ) 

Plunge Battery. —A voltaic battery so 
arranged that the plates may b(^ 
immersed in the solution when the 
battery is ri‘(juir(‘(I, and withdrawn 
when JK)1 

Plunger. —A form of piston used in 
a j>um]) It- is generally a solid 
cylindrical ])i(*ce, w'hose diametc’r is 
much less than its length. 

Plunger Pump. —Any pnm]) which 
operat(‘s through the riiciprocating 
motion of a plunger. For illustration 
H(‘e Feed Pitmr. 

Plus Charge.— A positive charge of 
elc’etricity. 

Plyers. -)S(‘e I^jjers. 

Pneumatics. —'riiat bj’aju’h of seieiiiu^ 
wdneh deals with the properties of 
air and gases generally. 

Pneumatic Tyres. —Coverings for the 
wheels of motor vehioh^s, consisting 
g('nerally of an inner rubber tube, 
tilled with air under pressure, and 
an outer covering of fabric and 
rubbi*r composit ion. 

Pocket Print.— A tail ])rint. 

Pockets. —Jieoesses in eastings or forg¬ 
ings. In a (hilloway boiler, r<'(‘ess(^s 
formed at intervals in the sides of 
the kidney-shaped tub(’ by inserting 
bent plates, which i)ro]eet inwards 
into the tiil)(\s, so that they ttaid to 
deflect the hot gas(‘s on to the coniiial 
tubes, HO increasing the effieieniiy of 
working. They also enable a man to 
pass down thorn so as to get from the 
upper to the l()W(‘r part of the boiler. 

Podger. —Anoth(‘r name for a tommy 
bar. 

Point Tool. —See Diamond Point. 

Poisson's Ratio. —A term used in con¬ 
nection with the tensile loading of 
metal bars to donot(^ the ratio of the 
lateral contraction to the longi¬ 
tudinal extension. 
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Polarisation.—During the working of 
a voltaic cell, gases are liberated 
from the electrolyte and tend to 
colkict about the plates. The elfect 
of this is to inerc'aso th(' resistance 


of the cell and give rise to an opposing 
electro-motive force. This eliect is 
known as 'polarisation. 

Polarity.—The possession of poles, as 
in a magnet 'rhe kind of pok' in a 
magnet. 

Pole Piece.—A ])ie(ie ot soft iron ])Iaeed 
at the poI(‘ of an electro-magnet for 
the ])urpose of (*onc(‘ntrating the 
lines of force*. 

Poles.—'the field magnets, conijdete, 
of a dynamo or a motor. Tin* parts 
of a magnet where the magnetism is 



puling boanls. 


ch i(‘fly concentrated. 

^.riu* u])per ends of the plat(‘s or 
rods of a voltaic cell (See Negative 
Pole and Positive: Pole.) 

Poling Boards.—Boards used in con¬ 
nection with (‘\ 
cavations for the 
pur])ose of ])n‘- 
venting the* 
ground from fall¬ 
ing in. 

Polishing. — The 
smoothing and 
brightening of 
machined sur¬ 
faces by means 
of fine emery elotli or powder. 

Polishing Head.— CJonsists of a mandrel 
and pulley 
diivcn at a 
high speed and 
carrying buff 
or emery 
wheels for 
polishing light 
work, usually 
mounted on a 
bench or other 
See illustration. 

— A wheel disc 
mounted on a shaft running in bear¬ 
ings, and having its rim covered with 
emery leatht^r, etc. Used for polish¬ 
ing surfaces. 

Polishing Materials. — These include 
carborundum, emery, putty powder, 



Polishing IL'ad 

suitable support. 
Polishing Wheel. 


silica, etc. Por burnishing, hard 
steel is largely used. 

Poll.—The large end of a hammer head. 
The small end is the pane or poan. 

Polygon of Forces.—Kxj)laine(l under 
Force Polygon. 

Polygon of Velocities.— An irnportant 
theorem in Mechfinics which may be 
stated thus : ‘ If several velocities 

be n'presenied by all but one of the 
sides of a polygon, takt'ii in order, 
the resultant velocity will be repre¬ 
sented both in magnitiid(* and dii’eo- 
tion by the remaining side, tak(*n in 
the opposite direction.’ 

Polyphase Alternator.—An alternator 
which supplies polyphase currents. 

Polyphase Currents.—A1 t-(*rnatiiig el(*c- 
trie currents of differing ])hases. 

Poplar. —soft, light wood, used in 
the manufacture of brak(* blociks, etc. 

Poppet.—S('e Loose Headstock. 

Poppet Head.—A Poppet. 

Poppet Valve.—A term sometimes 
applied to the inverted dish-sbapt'd 
type of valve us(‘(l in ititi‘rnal com¬ 
bustion engines. A lift valve. 

Poppit.—A I'oi’Picr 

Porcelain.—Much used as an insulating 
material by electrical engineers. 

Porous Pot.—A ])ot of unglazed earthen¬ 
ware or similar material, used in 
certain voltaic (?(‘lls to se])arato two 
liquids, without, howev(‘r, interfering 
with the action of the* cell. 

Portable Boiler.—A boil(*r which can 
be moved about from place to pla(‘(*. 
Such boilers are mostly of the loco¬ 
motive tyjx*. 

Portable Engine.—An engine set in a 
framework on wlie(*ls so that it can 
be moved about from j)lace to place 
and used in connection with various 
kinds of outdoor work. Usually it 
is supplied with steam from a boiler 
of the locomotive type, supported on 
the same frame. 

Porter. —long round metal bar sup- 
])orted on a crane chain, and used 
for picking up white-hot slabs from 
a forge fire and carrying them to the 
steam hammer, where the slabs are 
welded together and built up into 
a required forging. 
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Porter Governor. —cent re-wv^iglitcd 
governor. (See Goveenob.) 

Port Holes. —See Poets. 

Portland Cement. — The principal 
artificial cement, the raw materials 
for which are lime and clay, in 
the proportions of three or four 
volumes of lime t() one volume of 
clay. 

Ports. —Th(‘ passages in a steam engine 
cylinder through whicdi the steam 
flows either into or out of the cylinder. 
'J’he j)orts through whi(;h th(‘ entering 
steam flows are called tln^ st(‘am 
ports, and thos<i thi’ough which the 
exhaust st(‘am fiows the exhaust 
j)orts. In an ordinary slid(‘ valves 
cylinder the tw^o outer }>()rts are 
termed the steam ports, and the 
central port the exhaust port, but 
it should he observed that once ea<;h 
revolution of the engine (*ach steam 
})ort sc*rves both as a jiassagc for 
the entering steam and as a passage 
for the exhaust steam passing to 
the exhaust port. 

Positive Charge. —charge of positive 
electricity. 

Positive Electricity. —Explained under 
Necm t r v e El ectek uty . 

Positive Element. —Ex])lained under 
Negative Pole 

Positive Motion.—A motion which is 
certain and C()in])lete, i e one which 
cannot miss, or bt‘ depleted in the 
slightest degrtH*. 

Positive Pole. —I'liat ])oJ(* in an electric 
cell or generator at which tlu* current 
leaves when jiassing round the emmit. 
(See Negative I^ole.) 

Positive Stresses. —Oomjiressive stresses 
are sometinu^s called positive stresses, 
these being of ojiposito nature to 
tensile stresses, which call(‘d 

negative stresses. 

Positive Terminal. —S('e Positive 
Pole. 

Post. —Generally, an upright pillar of 
timber or metal. 

Pot. —Anoth(»r name for a crucible, as 
us(‘d for steel melting, brass melting, 
etc. 

Potential. —Electric’al pressure. 

Potential Difference.—See IJiffebenge 


OP Potential. Commonly denoted 
by the abbreviation, P.l). 

Potential Energy. —The energy pos¬ 
sessed by a body in virtue of its 
position. Thus a body of weight W 
lbs. placed at a height of 1i feet above 
the ground possesses W/i foot-pounds 
of energy. If the body bo allowed 
to fall, its potential energy will be 
wholly (‘onverted into kin(‘tic energy 
at th(^ instant it n'uchcs the ground, 
the amount of the kinetic energy 


then l)(‘ing , v h(‘ing the velocity 

in f(‘et ]>ers(*cond, and g the accelera¬ 
tion due to gravity (82-2 feet per sec. 
p(‘r sec.). At. any height intermediate 
between the initial and the final 
positions the encigy j)ossesscd by the 
body at the instant is })artly kinetic 
and partly j)ot(*.ntial energy. 

Potentiometer.—An instrument for 
comparing (dcctrical potentials. 

Pot Holes.—A term ap}>lit‘d by auto- 
mobilists and oth(‘rs to the dish- 
shaped holes frc(picn11y found on 
rough loads. 

Pot Metals.—Alloys of copper and 
lead, sometimes with small additions 
of antimony, tin, and zinc. 

Pound.—^The English unit of weiglit 
and mass. Written shortly, lb. It 
is the weight of a certain quantity 
of platinum deposit(*d with the Board 
of Trade. From the pound, all the 
other English units of weight and 
mass art' derived. 

Pound-Foot.—A unit for measuring 
moments of forces or turning efforts, 
equivalent to a force of one pound 
acting at a leverage of one foot. It 
is sometimes called the foot-j)ound, 
but the term foot-pound is best used 
ill connecition with energy and work, 
the pound-foot being used in con¬ 
nection with moments. 

Pound-Inch.—A unit for measuring 
moments of forces or turning efforts, 
equivalent to a force of one pound 
acting at a leverage of one inch. 
Read the remarks under the heading 
Pound-Foot referring to the dis¬ 
tinction between pound-foot and 
foot-pound. 
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Pouring. —The operation of pouring 
molten metal into a mould. 

Pouring Gate. —See Ingate. 

Powdered Fuels, —Fuels in the form of 
powder. ^Fhey are sprayed on to 
the fires, but in general are not satis¬ 
factory as fii(‘ls. 

Power. —The rate of doing work. It 
differs from work in tJic faxd- that the 
element of tmi(‘ is introduceHl. 'J’hus, 
if a inacdiine does Jill,000 foot-pounds 
of work in oiu‘ minute, its power is 
one horse pow er, hut if it takes ten 
minut(^s to do this work, its f)ow(‘r 
is only one-tenth of a horse power. 
(See Horse Power ) 

Power Factor —A t(‘rm used in con¬ 
nection with alternating (mrrents, to 
denote the ratio of the effcHd-ive 
})owcr in wat ts to the ajipareiit j)ow(U‘, 
as obtained by multi])Iying the 
voltage ]jy the amp(Mage A watt 
is (Hpial to the product of a volt and 
an am])ere, but in an alternating 
eurnmt circuit the j)r(‘ssure and th(‘ 
current are thrown out of step in 
eons(5({uence of self-indu(;tion, with 
the result that the jiower actually 
produced is less than the ])ro(lu(‘t, 
volts by amperes. When th<‘ pr(‘ssure 
and the current are in step, as in 
Jighting circuits uIutc there is no 
self-induction, then the jiroduet, 
volts by amperes, is the maximum 
possible, and tlu‘ jiow'cr factor is con¬ 
sequently unity, or 100 per cent 
When, however, there is s(*lf-indue- 
tion, the pressure is not a maximum 
at the same time as the current, so 
that the ]lower actually jirodueed is 
li*ss than it would be if tin* jiressun* 
and the current assumed tludr 
maximum values together. 

Power Feed. —Feed given to a cutting 
tool by g(‘aring, as distinguisht‘d from 
that given by hand. 

Power House. —A building containing 
machines developing ]jow'er, such as 
steam and gas engines, dynamos, 
etc. 

Power of Governor. —The work done' by 
a goveriuir in rising through its full 
range of movement. 

Power Plant. —A general arrangement 


of machinery for the production of 
power. 

Pratt Truss. —See Linville Girder. 

Pre - Admission . — The admission of 

steam to an engine (?ylinder slightly 
before the piston is ready to com- 
nieiieo the stroke, i e. befon* it lias 
reached the (Mid of its ^irevious 
strok(‘. I’lie object of ])r(‘-admission 
is to ensure a full jiressiire of st(*am 
on the jiiston at the commencement of 
the sti’oke 

Preheater. —An apjiaratus through 
which (jomjiressed air is passed to be 
heated, the objcict being to reduce 
the liability to subsi*queut freezing, 
and to eff'(‘et (‘coiiomy in air. 
Pre-Ignition. —The firing of the ex- 
])Iosivc charge in an int(‘rnal com¬ 
bustion engine cylinder Indbiv the 
jirojier time. Sometimes (airbon de¬ 
posits on the piston and in the 
cylinder bc(;om(' so hot that they 
(;ause firing (ff the (diarge beffore the 
spark occurs. 

Prepayment Meters. —Klectrical nuiters 
which ojKMi a supfily of current to a 
small consuiiK'r when a coin is ]>laced 
in the imdiT, and which eiit off the 
supply wh(Mi the amount dii(‘ to the 
consumer has Ikhmi us(*( 1 up. 

Press. —(Generally, a niachiiu' in which 
})rc‘ssuro is employt'd 
for performing the 
work required ; a 
flanging press, for 
example. 

Press Driller. —A drilling 
machine in which a 
weighted lever is em- 
ployi'd to f(*ed tlu* 
drill on to the work 
Pressed Bricks. —Bricks 
subjected to great 
pj’essurc in moulds 
prior to hcMiig dri(»d. They arc 
strong, compact, and smooth. 

Presser.— Se(‘ Metal Spinning. 

Press Fit. —A lit of one part with 
another, mad(^ by pressing the one 
jiart into the otlieT. 

Pressing. —Applying pressure to a piece 
of work, as in forging under a 
hydraiilu* pn^^s, etc. 
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Pressure, —Generally, a force which comparatively few turns of coarse 

acts on a body in the nature of a wire, wound round a core of soft iron, 

thrust, the force being distributed Prime Mover. —A steam or a gas engine, 
uniformly over the body. a water wheel, etc , or generally any 

Pressure Gas Producer. —Explained machine which utilises the forces of 

under Suction Gas Prodtk'kr. nature for the production of use-ful 

Pressure Gauge. —A gauge for register- energy. 

ing the fluid pressure^ inside a boiler, Priming. —The pouring of water into 
a cylinder, or other vessel. Most the intake of a pump in order to 

gauges are of the Bourdon type expel air and enable the jmmp to 

(see Bourdon (Uucjk). T1i(‘ iner- eoimnenee working. A steam boiler 

(uirial pressure gauge consists of a is said to be ^iriming when tlie .steam 

bent U glass tube, eontaining iiku*- it delivers through the jiinetion valve 

c!ury, one end being euiinecited to the cariies with it quantities of water in 

boiler or other vessel, and the other susjiension, the rt*sult of violent 

end having a cup which serves as a ebullition of the water in the boiler, 
containing vc'ssel in (?ase the pressure Priming is liable) to occur when the 

to which tile mercury is exposisl fires are unduly forced, or when the 

causes the liquid to rise to the top watt‘r contains certain impurities, 
of the limb. This type of gauge is Boilers with small water surface areas 

jirobably the most accurate of any, and steam volumes are usually more 

l)ut it is not of a pra(!ti(*a])le form ])rone to jiriming than those which 
It is, however, much used for testing are not d(‘ficient in these respects, 
the aiT'uracy, or for calibrating gauges Also tlie injection of petrol into a 

of the Bourdon and other types. petrol engine cylinder for the pur- 

Pressure Reducer. —A device for r(‘- pose of removing congc'aled oil, so 

dueing thi‘ pr(‘ssure of wati'i* in a that starting of tlie engine may b<‘ 

main, V lien tile water the more easily (‘Ifeeted. 
is under a great Principal. —Another name for Book 
liead. A reducing Truss 

waive for water. Principal Rafter. —S(H‘ Bafter. 

Pressure Turbine. —A Principal Stresses. — It may be proved 
turbine in vhich the that when a body is subjected to a 

energy is derivi'd compk'X syst(‘m of st7(\sses, tliese 

jirincipally from the stresses are the same as those which 

pressure of the work- would be produced by three simple 

ing fluid, and not tiaisile or compressiv^e strt‘ss(‘s acting 

from tlie velocity of in jilanes at right angles to one 

the fluid A reaction turbine. another. These latter stn^ssi's are 

Pricker. —An instniment consisting of tiTined ‘ principal sin‘sses ’ 

a shar]) needle }u*ld in a suitable Principle of Archimedes. —See Arghi- 
liandle ; us(‘d by draughtsmen for median Pringjplk. 

pricking a drawing off one sheet of Principle of Moments. —See Moments, 
paper on to another Also a vent wire Pringipi.e ok. 

Primary Cell. — A voltaic (*(‘11 wliieh Print, Blue. —Sia* Blue Print. 

jirodiices its own electric current, as Printing Frame. —A wooden frame pro- 
distinguished from an aeeumiilator, viiled with a large sheet of glass ; 

which has to be charged from an out- used for the production C)f blue and 

side source before it can ]>rodueo other jirints with the aid of sunlight 

current. Tn large engini'cring establishments 

Primary Coil.— In an induction coil ora the prints are nowadays mostly pro¬ 
transformer, that coil whic^h receives duced by means of an electric arc 

the current to be transfoiined in an lamp made to pass down a eylindrieal 

induction coil. It usually consists of glass frame, round whieli are wra])petl 
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the original iracing and the special 
paj)er used for the production of inO 
print. (See Phototype ) 

Prints, Core. — See Cobe Prints. 

Prising. — Phe raising of a Iwa vy body 
through a snmIJ height by means of a 
lever such as a crow-bar. 

Process. — OenenilJyj an operation or 
series of operations carried out in order 
to inaiuifacture a (‘(M’taiii product. 

Producer. — S(‘o (Jas 

Producer Gas.—(ias })roduo(‘d in a gas 
])ro(lii(*(‘r })y })assiiig stcaan over 

ineaiKl(‘S(‘(‘nt carbon It consists 
])rincij)ally of carl)ou nunioxaic and 
nitrogen. 'I’he gas is largi^ly used for 
general furnact* work, and for firing 
gas engines. (See Gas Pkooiujeu 
and SiTCTiuM Cf as Phoduoek ) 

Products of Combustion. —'Phe elenu'nts 
and compounds produced by Ihe 
combustion of a fuel. Thus the pro¬ 
ducts of tlie combustion of <;onl Jn a 
boilei* furnace are carbonic acid gas, 
carbon monoxide, oxygen, nitrogen, 
steam, asfi, clinker, etc. 

Profiling.-— Tlu‘ sliajung of a cutting 
tool to produce a reipnred contoui 
or outliiK* on a ]>iec(* of Avork. 

Projectile. —A bociy projecU‘d in a 
forward direction, such as the bullet 
from a gun. 

Projection. —From the engineer’s or 
draughtsman’s point of view the 
repres(‘ntation of an object on a sheet 
of paper. (Si‘e Isom etui o Pho.iec- 
TTo>j, Oblique Pkojectjot^, and 
OKTlIOGBAJ^iriO PliO.JKCTJON ) 

Prong Key. —A k(\y specially ada])ted 
for turning circular nuts. The key 
is provided with one, or two, ]m>ject- 
ing pieces or prongs, and the nut 
witli one, or two, hol(*s into whicli the 
])rongsll1. (See 
the illustration 
under the head¬ 
ing Pin KE^ ) 

Prony Brake. — A 
sp(*cial form of 
brake, of tlie 
form illustrat(*d; 
used for the de- 
tei’inination of 



Proof Load.—That load applied to a 
member of a machine or structure 
which stresses the member up to an 
agreed amount above the working 
load. 

Proof Plane.—A simple appliance con¬ 
sisting of a disc of thin copper or 
brass tixed at the end of an insulating 
handle. [Jsed in connection with 
(*](‘etrical experiments for gathering 
small cliargos of electricity from 
charged liodies. 

stress in a har 


Proof Stress.—'J'he 
rod wlum th(' 

Proof Load is 
ap])licd. 

Propeller.—A 

form of screw, 
consisting of 
two, thret% or 
four })ladcs ; 
used for the 
propulsion of a shij). 

Propeller Shaft.—TJie shaft to 

1 h e 




v/hicb 
j) r o- 
• of a 


Uropelicr Shalt 


ship is sc 
cured. 

Properties of 
Materials. 
The s(‘ience 
wliich deals 
Mith the general projierties of struc¬ 
tural and liuildmg materials, par¬ 
ticularly iron and steel, conende, etc. 

Proportional Dividers.—Divid(u-s (*on- 
sisting of two slotted k^gs arrang(‘d 
to cross 
each otiici, 
and d c- 
sigiH'd for 
the pur- 

})o.s(‘ of enabling a drawing to 
s(‘t out which wn’ll Ix' a co])y 


Uroport n)jial Divi(l<*i.s. 


he 

of 


th(' brake horse power of engines, etc. 


another drawing, but to a different 
scale. There are two divider })oints 
at each end of the instrument, and 
by moving a screws along the slots 
the ratio hitwccMi the distance a])art 
of the j)oints at one end and the 
distance' at the other may he adjusted 
as rei^uired, 'within limits. 
Proportioning of Machine Parts.—Fixing 
the relative' sizes of machine parts. 
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Propulsion. —The act of propelling or 
driving a body forward. 

Protection of Metals. —Molals such as 
iron and steel arc protcHjt.od in various 
ways from rusting and corroding. 
Thus, structures siuih as bridg(‘s, 
roof trusses, etc., are protected by 
paint (see Paintjno Structures) ; 
boiler jdates arc sometimes })r<5serv(‘d 
against the corrosive action of feed 
water by allowing the int(‘rnal sur¬ 
faces to be(!om(i covc'rr'd with a very 
thin layer of scale. 

An electrical nu'thod of protection 
cojisists of forming a voltauj couple 
with the aid of a s(*parat(’s plate of 
metal whic*h is made to scTve as the 
j)ositive element, the plates to be 
protected b(‘ing preserved at the 
ex])ense of the se])arate ])late. 

Protective Sheath. —A copper sheath 
placed bet-we(‘n the primary and the 
secondary coils of a transformer, with 
th(‘ object of safeguarding th(‘ secoiid- 
ary coil against damage in case a 
livikage occurs through the insulation 
of the prim ary coil becoming defeetivu* 

Protractor. —A form of scale, made in 
cardboard, celluloid, brass, or ivory, 
and used by 
draughtsmen 
for setting 
out angles 
on drawing 
paiier It is 
m a d e i n 
three shapes, 
semicircular, 
rectangular 
(as illustrated), and (urcular. The 
tirst two mentioned are graduated 
from 0° to 180° from left to right 
and vice V(Tsa, the last named is 
graduated from 0° to 1300°. Every 10° 
is shown by a radial line to the centre. 

Proving Machine.— See Testing 
Machine. 

Prussian Blue. —A colour used by 
draughtsmen. This colour by itself 
is generally employed to represent 
wrought iron. Mixed with crimson 
lake, it is used to represent steel, 
the resulting colour being purple. 

Public Supply Instruments.—Electric 
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meters employed for measuring and 
recording the quantity of electric 
current used by consunuus. 

Puddle Balls. —The masses of wrougJit 
iron as they h^avo the pufldJiiig 
furnac(‘. They arc generally in the 
form of balls AV(*ighing about 70 lbs 
Puddle Bar. —The bar of wrought iron, 
as produced aft(*r passing through tlu', 
linishing rolls. 11 is an inf(‘rior quality 
of wrought iron, and requires cutting 
u[) into suitable lengths, arranging in 
pil(5S, wedding and rolling down agaiti 
(Sec Best Iron, Best Best Ikon, and 
Best Best Best Iron ) 

Puddled Steel. —Steel made in llu' 
puddling furnace by stopjjing tlic 
process usually (;m ployed for the 
manufaejture^ of wrought iron before 
the whole of the carbon has been 
removed from the metal It is 
rarely made nowadays. 

Puddle Plates. —(^ast iron })lat(‘s in the^ 
form of pipe flange's, placed at 
intervals ale)iig a range of ])ipe*s use-d 
in cemiieedion vlth wate'r works, toj^ro- 
vemt mu'ejual settlement of the jjipes 
Puddle Rolls. —A set of rolls, ge'uerally 
consisting of two pairs, thremgh 
which the ble)e)ms or ])ille'ts of wrought 
iron are })asseel in e)reie‘r te) roll them 
elovMi into flat bars. One pair of 
redls, known as the ‘ cogging ’ e)r 
" roughing ’ rolls, has a se'ries of 
V groovejs of gradually diminishing 
size, and the other, viz the finishing 
rolls, is jirovided Avith a scries of 
rectangular grooves The resulting 
bars are^ known as ‘ puddle bar.’ 
(See I’uDDLE Bar ) 

Puddlers* Candles.— Se'e Candles. 
Puddlers* Mine. —Seift reid hematite used 
for smoothing over the bed of a 
puddling furnace'. It softens when 
expose'd to the heat of the furnace, and 
plays an 
im port ant 
part in the 
process. 

Puddling 
Furnace. 

A fur- Duddlmg Furnace, 
nace of the 

reverberatory type, in which the 
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puddling process of manufacturing 
vv^roiight iron is carried out. 

Puddling Process. —Tlie })rocoKS orn- 
])]oyed for making wrought iron. It 
consists of heating cast iron to a 
high lempeiature in a revt'.rberatory 
furnace (the puddling furnace), and 
removing the carbon and other im¬ 
purities from the m(‘tal by mc'ans of 
a. current of air and the oxidising 
substances Avhieh are sj»read over the 
bed of the furnace. (8(‘o Fettlin(;.) 

Puddling Rolls.—Sec J’uddle 1'olls. 

Pug Mill.—A machine for grinding and 
mixing lh(‘ materials used in the 
jnaniifaeture of eoiierc'tc', etc 



PulloN 

the rim to receive a 


Pull.-A teii- 
s i 1 c f o r ee 
a. c ting 
iilong a bar, 
a rope, etc 
P u 11 e y.—A 
wheel se¬ 
cured to a 
shaft, and 
sha{)ed at 
belt, or ropes, 


eUi , so that power eaji b(' trans¬ 


mitted to or from the wJum*! 


Pulley Block.—Jn a pulley block tackle, 
cither of the two j)arts Mliich com- 




Eullfy 
Hlnck 

riill(‘V Block I’acklc 


prise the pulley or pulleys, the sup¬ 
porting shaft or pin, and the side plates. 

Pulley Block Tackle. —An arrangement 
for lifting h(‘avy weights, consisting 
of an upp('r and a lower pulley block, 
round which a rope or a chain is wound 
in themaimervshownby the illustration. 

Pulsations. —The throbbings of a re¬ 


ciprocating machine such as an 
engine or a pump, the consequence 
of the repeated bringing to rest of the 
moving parts at the end of ea(;h stroke. 

Pulsation Test.—A test carried out in 
connection with a synchronous motor 
with the object of determining if the 
machine is hkely to hunt. 

Pulsometer. -A steam ])unif) consisting 
of a siiigle casting provided with two 
suction and two dis¬ 
charge valv(*s and one 
steam distributing 
valve The pump has 

110 plung(*r or ])iston. 

It can b(^ iis('d for 
ordinary puinjung, and 
also in (‘ases \>’here 
s(Mni-li(pnfls such as 
mud, sewage, sludge, 
etc., are to l)c f)uniped. 

II. can l)c suspenderl 
from a ';rane and 

lowered into tlie li((uid to be pum])cd, 
and is thus w(‘ll adaptetl for pumping 

111 eonn(‘(;tion with sinking opera¬ 
tions, etc 

Pulverising Valve.—A valve; used on 
Diesel (‘ugines, etc , through which 
the fuel is blown })y m(;ans of com¬ 
pressed air, and split up into V(‘rv 
line sjiray, so that it will he readily 
fired on entering the cylinder. 

Pump.—A machine for raising a lie pud 
freim a lower to a higher level; eir 
for forcing a liepiiel against a pressure. 
(See C'ENTRIFUeiALPiTMP aildPL UNGER 

Pump ) 

Pump Barrel.—The; cylindrical vessel in 
whie;h the piston or the ])luiige*r of 



a p n ni 
weirks 

Pump Bucket. 

— A form 
of ])iston 
working in 
a verti¬ 
cal pumj) 
barrel, and 
pro viel ed 



Piiinp Bucket. 


with one or more valves of the flap 


type, which open when the piston is 


descending so as to allow the liquid to 
pass through to the upper side of 
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the piston, and which close when the 
piston is at the bottom of its sti’oke, 
j ernaining closed whem the piston is 
asocMidijig, thus allowing the water 
to bo raised. (See Bucket Pump.) 

Pumping,—The raising of a liquid, or 
the forcing of a li(juid against a 
pressure', by means of a pum]). 

Pumping Engine.— Ai\ engine which 
drives a pump or a set of pum})S. 

Pumping of Alternators.—The su])plying 
of curnmt by one alternator to 
anotlu'r with which it is running in 
pa railed, when the latter slows up 
somewhat, the tendency of the jmmp- 
ing })eing to bring the st^oond machine 
into syiK'hronism -with the lirst. 

Punched Holes.—Holes formed in metal 
])lal('S by punching. The production 
of holes in this way is op(‘n to the 
objection that the pressures r(*(|uirc‘d 
lend to stress the material severely, 
and in im})ortant work such as boiler 
work the weakening produet'd may 
ultimately endanger the safety of th(‘ 
\ essel. It is on this account that all 
hoh's in boiler plates nowadays are 
drilhicl instead ol punched. 

Punch (Hand).—A tool for producing 
holes in metal f)lates by i)ressing out 
the metal. Jt is somewhat similar 
tf) a dritt (See Drift ) 

Punching.—dlie opera!ifm of making 

)i o 1 (‘s in 
])lates by 
means of a 
puneli 

Punching 
B ear. —A 
small 
JWl.mg punching 

machine, commonly of the form 
illustrated. 

Punching Ma¬ 
chine. — A 
machine for 
punching holes 
through metal 
plates. It is 
c o m m o n 1 y 
combined with 
Puiiclimg Macliiue ^ shearing 

machine, as 
shown ill the illustration. 




Puncture.—term sometimes used to 
denote a small hole or perforation in 
a metal plate 2 )roduced by a blow' 
or by corrosion. Also a hole or a cut 
in a jmeumatic tyre of a motor vehicle. 

Puppet.—A j^op])ct or loose headstock 
of a lathe. 

Purchase.— A mechanical advantage, 
obtained by using a lever, a lifting 
mafdiiue, etc. 

Purchase, Double.—A lifting machine 
is said to have a double purchase 
when it is provided wdth two sets of 
S 2 >ur wheels and pinions. 

Purchase, Single.—lifting machine is 
said to hav'c a single jmrehase when 
it has only one pair of toothed wheels 
gearing together. 

Purlins.—Beams used on a roof which 
run longitudhu\lly from one truss to 
another, and which support the rafters. 

Purple.—The colour used by draughts¬ 
men to r('])rescnt steel. It is pro¬ 
duced by mixing Prussian blue with 
f'rinison Jakf'. 

Push.—Short for Pusti Button. 

Push-Boiler System.— A system of 
obtaining hot water for domestic ])ur- 
poses, a cast iron boiler with a 
forward and a return ])i])e being em¬ 
ployed Thus, cold water is taken 
from the town main, led to the boiler, 
heated, and then passed on to the 
place where it is required. 

Push Button.—An electrical switcdi 
operated by pressing a button. 

Push Fit.—^A fit of one part into another 
by pushing the one into the other 

Putty Powder.—^An oxide of tin ; uscxl 
as a polishing material. 

Pyr o-Magnetism.— 

Pertaining to a com - 
bination of heat and 
magnetism ; as, for 
exarnjile, the pro¬ 
duction of new mag¬ 
netic pro|)erti('S in a 
body by means of 
heat. 

Pyrometer.—An instru¬ 
ment for measuring 
high temperatures 
such as the tem- 
j^erature of the hot 



Pyrometer, 
gases from a 
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furnace. Some take tlie form of a boiling. These, liowever, are not 

large mercurial th('rmomcicr, a suitable for very high temperatures, 

quantity of com])ress(‘d nitrogen and for such, electrical pyrometers 

being j)laced over the mcTcurial are employed, 

column to prevent the mercury from 


Q 

Quadrant.—Any piece of metal having Quadric Crank Chain.—A kinematic 
the shape of a (piartcT cire](‘. (‘bain consisting of four links and 

Quadrant Compasses.—Oomjiasses used four turn- 

in the workshop in ing pairs, 

connection with from which 

marking out Kssen- severaluse- 

tially, they consist ful c o n- 

of tuo h‘gs, one trivanc(‘s 

having an arc-shaped may be Qnadj ic Crsnlv Cham 

proj('ction, and th(‘ obtaiiuTl. 

other a slot in which Quadripolar Magnetic Field.—Th(' mag- 
thef)r()j(‘ctionmoves netic field jiroduced by four li(‘lfl 

By means of a set magnets. 

screw which can b(‘ Quadruple Expansion Engine .—A st(‘ani 
scrcw(‘d through on engine in which the steam first enters 

to the |ir()j(‘(;ting a high-j^ressure cylinder’, then ])asses 

l)iccc, the compasses may be s(‘t to on to a second, third, and fourth 
any d(‘sircd radius. cylinder, doing work in each cyliiuler. 

Quadrant Iron.— A In .some eases the steam, after lunng 

name often a]ipfied exhausted from the third cylinder, 

to roll(*d sections passes siinultaneously into two low 

of the form illus- vSs. pressure cylinders, the t\^o cylinders 

trated. They art' being employed instead of a single 

used in the eon- low pressure cylinder in order to 

struction of circular avoid having one V(‘ry large low 

stanchions, etc. Kj jiressure cylinder. 

Quadrant Plate. — A gimdiHnt Jion. Quality Curve.—A curve plotted below^ 
plate fixed at the the expansion curve of an indicator 

fast headstock end of a lathe, and diagram to show the dryness fraction 

used for of the steam at different parts of the 

CM riy^ing cx})aT]sion pi'riod of the stroke. The 

the change curve gcuierally shows that the steam 

wheels. becomes wetter after the point 'of 

Quadrature. cut-off for a short period, but then, 
Two elec- owing to re-evaporation, becomes 

Quadmiii, Philo. troiiiotive rapidly drier than at the cut-off. 

fore(\s in an Quality Governing.—A system of govern- 
alternating current machine are said ing internal combustion engines, in 

to be in quadrature when they which the quality of the exqilosive 

differ in phase by 90^’, so that one mixture is varied, the percentage of 

force is a maximum when the other gas in the mixture Ix'ing reduei'd 

is zcj’o. when the speed of the engine exceeds 
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the normal running wpeed. This re¬ 
sults in a less violent explosion, re¬ 
duced pressure on the piston, and 
consequently reducc'd s])(‘(h 1 of the, 
engine. This system admits of close 
regulation, but it is not so (‘conomical 
as quantity governing. (See Quan¬ 
tity Govern INC.) 

Quantities.—In preparing estimati^s and 
specifications for a contract, it is 
necessary to jirepare a list of all tin* 
articles and tluj mat(‘rhil which will 
b(*, required on the contract, 'J'his 
work is spoken of as getting out the 
‘ quantiti(!S.’ 

Quantity Efficiency.—A term usi^d in 
connection with storage batteries to 
d('note the ratio of the ampere-hours 
delivered by the battery to the 
numb(‘r of anipcr(‘-hours used up in 
(jharging tlu^ Dattery. 

Quantity, Electrical.—See ('ouloms 

Quantity Governing.—A system of 
governing internal combustion en¬ 
gines, in which the (piantity of the 
charge of gas and air is varied in 
accordance with th(‘ requirements, 
the proportion of gas to air always 
remaining the same. (See also 
Quality Govehninc.) 

Quantity, Heat.— S(‘e British Thermai. 
Unit. 

Quantity Lever.—Another name for a 
throttle l(*ver on an automobile. 

Quarrying.—Obtaining stem? from the 
earth for I’oad-making, etc , by blast¬ 
ing or other means. 

Quarter Bend.—A ])ipe bend in which 
the direction of flow is changed 
through an angle 
of 90°. 

Quartering. — Ar¬ 
ranging a crank 
at an angle, of 90° 

(or one quarter 
of a circle) in 
advance of an¬ 
other crank. 

Quarter Bend Also, the cut¬ 

ting of trees into 
cross-sectional quarters prior to saw¬ 
ing them into boards and planks. 

Quartering Machine.—A name some¬ 
times applied to a form of boring 
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machine used for boring the, lioles for 
the crank pins in the driving wheels 
of locomotives. 

Quartz.—A vt*,ry hard mineral, com¬ 
posed of crystallised sili(!a. Much 
used in the making of roads. 

Queen Post 
Roof Truss. 

—A roof 
t r u s s o f 
t h type 
skl^tched Queen Post Kool 1’rush 

Queen Posts. 

—^The two vertical posts in a queen 
post roof truss. 

Quenching.—'The sudden cooling of 
cutting tools by immersing them in 
water or oil after they have bc'cn 
heated in the fire, the object 
being to render them suitable for 
cutting. 

Quickening Solution.—A syiecial solu¬ 
tion prepared to receive arfiedes 
which have b(‘en (‘leaned for ek'ctro- 
plating, and which are next to be 
immersed in the plating liath. 

Quick Return Motion.—Some K])(*cial 
form of mo(ihanism used in connec¬ 
tion with ma(‘hine 
tools, such as plan¬ 
ing, sha])ing, and 
slotting machine's, 
to produce a rapid 
return of the table 
in the case of a 
planing ma(.*hine 
or of the tooi in the 
ease of shaping or 
slotting machines, 
to the starting Quick Rotum 
jiositiou, during Motion, 

the idle or non¬ 
cutting stroke. The particailar 
motion shown in the illustration is 
frequently used on slotting machines 

Quick Running.—The running of a 
steam engine at a high speed of 
rotation is one w ay in which one of 
the principal losses in a steam engine, 
viz, initial condensation, may be re¬ 
duced. The quick running allows 
little time for temperature changes, 
w^hich are responsible for the con¬ 
densation, to occur. 
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Quick Silver. —AiioHict name for mcr- 
eury. 

Quiescent Load. —A steady or dead load. 

Quiet Compressor. —A machine for sup¬ 
plying Avater uikUt pressure to a 
testing machine of the Wicksteed 
type. 

Quill.—A sj)indle or small shaft of 
hollow form. 


Quintal.—A weight of one hundred 
kilogrammes. 

Quoin.—wedge-shaped piectc of stone, 
timber, or metal. In building con¬ 
struction, large stoiu' blocks, arranged 
at the corners of the building, or 
brick masses of similar form, pro- 
jt‘cting slightly from the general 
external surfaces of the walls. 


R 


Rabbet.— Sec Rebate:. 

Rabble. form of rake us(‘d for 
rabbling. (See Rabblincs ) 

Rabbling. —'the stirring uj) of tlu^ 
charge in a puddling furnace* m order 
to miv it thoroughly with the oxides 
of iron which serve to rc'inovc the 
carbon, et-c., from the metal. 

Race. —A channel, a ])assagc, or a con¬ 
taining groovci. Thus, th(^ chamiel 
whkih conveys water to a wat(*r 
wliecl is spoken of as tlu' head race, 
and the cIuuiih'I whi(^h conveys the 
water away, the tail ra(*o. Tin* 
passage or space’s pre[)ared in an 
engine foundation for the itywliec*! is 
termed a wlieel j;iee, whilst in a ball 
bearing the eiivulMr groove which 
contains the balls is called the ball 
race. 

Raceway. —See Race. 

Racing. —Generally, the sudden sjieed- 
ing up of a machine from some cause 
or other, as for example, that of an 
electric motor, which would be liable 
to o(!cur if the belt eonneeting the 
motor with the driven maelimery 
were to break. 

Racing of Engines. —An engine is said 
to race w^hen its s])e(*d increases 
appreciably beyond the normal. 
Racing tends to occur when the load 
on the engine is more or k'ss suddenly 
reduc(id, as, for example, if a nund)€U’ 
of the driven machines are thrown 
out of action, l)ut the function of the 
governor is to prevent any undue 
change of sj)ee(l. If the governor 
fails to act, then I’aciiig is liable to 


r(\sult unless there is a knock-otf gear 
titted When racing do(‘s occur, the 
stress('s in the flywht'c^l nm increase 
lo an alarming (wtent, siiK^e they 
men'ase as tlui .scpiarx' of the sp(‘('d of 
revolution, and in a short time, if the 
racing is not checked, a tlywheel burst, 
is liable to oecMir, since at double the 
speed the stress(5s wall hav^e inereased 
four-fold. 

Rack. —See JIack and Pinion. 

Rack and Pinion. —A combination of a 
small tooth(‘(I wh(‘el or pinion and 
a straight 
p i e c ]) r o- 
vided with 
teeth, termed 
a Rack. The 
combination 
is used for 
vwious pur- 
j)OSes, as, for Kack and pjinon. 

(i X a m j) 1 o, 

raising and lowering sluicjcs, moving 
to and fro the tables of planing 
machines, and so on. 

Rack Feed. —A feed for a tool producied 
through tlie medium of a rack and 
])inion. ^ 

Racking Motion. —1'he inovenuMit of an 
object by means of a rack and pinion 
particularly of a crane carriage. 

Racking Rail. —A rack laid between 
railway lines on very steep gradients 
with which a pinion may gear, so 
that the loeomotiv^e is enabled to 
ascend without fear of slipiiing. 

Radial Arm. — See Radial Drilling 
Machine. 
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Eadial Drilling Machine.—A form of 
drilling niachino specially adapU^d 
for large work, the drill being (jarried 
ill a drill saddle, carried on a (;anti¬ 
le ver or radial arm which can b(‘. 
swung round as desired. Thus the 
drill can be moved into various 


positifms, so that IIktc is no ne(;essiiy 
to move the work about 

Eadial Engine.—An engims usually a 
petrol engine, the cylinders of which 
are dispos('d radially round a crank¬ 
case. Th('- ‘ V ’ typ(i of engine is a 
form of radial (‘iigine, but has only 
tw^o cylincic'rs. 

Eadial Quadrant.— See Quadrant 

Peate. 


Radial Teeth.—T(‘(*th of wheels, the 
flanks of which an' straight, the liiu's 
representing 
these flanks in 
('h'vation run 
ning towards 
the centre of 
th(^ wheel. 
Radial Valve 
Gear.—A form 

Radial r(>vcr«inK 

gear for a 
steam (uigim', called a radial gear 
becaus(‘ the iu<*cihanisrn includes a 
radius rod. (See Joy’s Valve G ear ) 
Radian.—An angle of 57It is the 
angle at the centre of a circle which 
is subtended by an arc ecpial to the 
radius. Since the radius of a circle 
is (jontained in the circumference'. 27r, 
or 6-28 times, and there are 360° in 
a circle, a radian is equal to 



360 

6-28 


57'3°. 


In the study of certain branches of 
Applied Mechanics, speeds of rotation 
of wheels, pulleys, etc., are freq uently 
specified as so many radians per 
second. It is useful to remember that 
a speed of N revolutions per minute 

is equal to radians per se(;ond 


Radiation.—The emission of heat rays 
from a hot body. It is often a source 
of serious loss in the case of a steam 
boiler, an engine, etc., and must be 
prevented as far as possible by 
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covering the exposed surfaces with 
good non-conducting c;omposition oi* 
lagging. 

Radiator.—A vessel whic.h radiati's 
heat ; particularly one used foJ‘ 
warming a room, or, in the case of 
an automobile, one through which 
the cooling water for the engine 
cylinders is made to flow, and from 
vvhicli the heat in the wati'r radiates 
rapidly, so that the w ater is effectively 
cooh'd. 

Radius.—The half dianu'ter of a circle, 
or the length of any Inu' drawn from 
the centre of the circle to any point 
in the circumfc'ience. 

Radius Finder.— Sc'c ( -entre SciUAKE. 

Radius of Gyration.—That radius of a 
revrfiving mass at whicli the whole 
mass may he sujiposc'd coiicc'iitratc'd. 

If the mass of a- body be rc'prcs 
sented by M, and if k lx*, such a 
quantity that M/- n'yuTsi'nts the 
Momc'iit of Inc'rtia of the. body about 
the axis of rotation (see Inertia, 
Moment of), then k rejiresents tlu' 
Radius of Cyration of thc^ body about 
the axis. 

Radius Rod.—In a pic'cjc of mechanism, 
any rod w hich move's to and fro about 
a centre at one. end of tlie rod. 

Rafter.—A slojiing member of a roof. 
Rafters are of two types : principal 
and common. The former are the 
inclined members of the roof trusses, 
and support the purlins, whilst the 
(jommon rafters rest upon the jiurlins, 
and to them the roof covering is 
securc'd 

Rag Bolt.—A bolt of the. form illus. 
tratcid. It is employed 
for securing machines, 

(;tc., to their founda¬ 
tions. A hole is cut 
in the stone', concn'.tc, 
or brickwork forming 
the foundation, and 
this is filled with molten 
lead (or sulphur), the 
bolt being placed in 
jiosition When the. 
lead solidifies, the bolt 
is securely held, and 
can only afterwards be removed by 
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breaking away thn stone or brick- with sheet metal work to denote the 

work. (>See also Lewis Bolt ) raising up of the ])late at certain 

Bail Bearers. —Longitudinal girders in i)arts by means of a raising hammer, 
a railway bridge Avhich are placed Baising Hammer. —A special }iamnu*r 
directly und('rneath the rails, and for raising. (See Baistno ) 
which extend betwct‘n the cross Bake. —A Hreman's tool us(;(l for mov- 
girders. ing the fu(‘l of a furnace about the 

Bail Bonding. —Electrically coniHJct-ing grate, to remove ashes and clinker, 

adjoining lengths of rail on certain or for drawing out< the whede^ of the 

electric tram ways or railways, in order fuel from the furnace. It consists 

that the lines may ho cmployc'd as of a long l)ar having a narrow jdato 

return cionduedors for the currcuii. at one' end arrangc'd at right angles 

Bail Clamp. —^Another name for a rail to the Ic'iiglli of the' bar. 

drill. The tc'rm is also used to denote 

Bail Drill. —A drill s])eeially adapted certain 
for drilling holes in rails whilst the angles to 
rails arc in position. which ecu* 

Bail Gauge. —A gauge', used for sc'tting tain fac-es 
down rails thc' right distance apart. of machines 

Bail Ingot. —A steel ingot from which cutting 
rails arc rolled tools are 

Bail IVEill. —A rolling mill for prejiaring ground. 

rails. Thus, the' ligurc show^s the' ioj) rake (a), 

Bail Punch. —A hydraulic ])iinch used the bof/om rake (/)), ihr/op M/We rakfj(r), 

fo^pun(^hing holes in the w'(‘})S of rails. and bollom -s’/c/c rake (c/) of a tool. 

Bailroad. —A road or way on which Baking Bar. —A bar for raking out fires 
one or rnorc^ sets of parallel rails are in furnaces (Sc'o Rake ) 
laid, along which w'agons, carriages, Baking Out. —The removal of ash and 
c'tc., are draw n hv locomotives. edinker, or of the wliole }) 0 (ly of the 

Bails.— Iron or steel bars of thc section fuel, from a hoilc'r or other furnace. 

show^n. Used for sii])- In the case of a cupola, raking 

porting and guiding loco- out also includes thc' removal of any 

motive's, carriagcis, and metal Ic'ft about the furnace' bottom 

w agons. (See also Tram after the molten metal has been run off 

Hvii.s.) Bam. —The plunger of a hydraulic 

Bail Straightener. —A form machine, 

of screw^ press s])(*cia.lly Bam Leather. —The ]iac*king leather for 
adapted for straighten- a pump ram. (St*e ('tip Leather.) 
ing rails. Bammer. —A moulder’s tool used for 

Bail Tests. —Tests ajiplicd ramming 

to rails wnth the object the sand 

Railh ascertaining if they about a 

are satisfaetory. The ])attern. 

])rincipal test consists of allowing a Bamps.— 
heavy weight to fall from a specified Inclined 

height on to thc rail, which is sup- boards or 

ported at two points : the rail must plates 

not deflect more than a certain used as Kainmor.s. 

amount. Another test consists of inclined 

noting the deflection producied by a planes for raising loads from oiu^ 

very heavy dead load, wdiich again level to another, as, for example, 

must not exceed a certain figure. placing rolling stock on the rails. 

Bailway. —See Raibroad. Bam Pumps. —Any pump in which 

Baising. — term used in comiection there is a working ram, 
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Eamsbottom Rings —Rings of cast 
iron, brass, or steel of rectangular 
section, 
u s e d as 
p a e king 
rings for 
e n g i n e 
]> i s 1 o n s. 

rings 
ar(‘ titled 

HumslK.IO,,, Kmn.. i„i„i.roovos 

turned in the ])erij)liery of the pisttm, 
being first split across at oih 5 place to 
enalile Ibis to lie done Tn springing 
over tin* jiistoii into the grooves 
the rings are periuaiu'iitly strained, 
and hen(t(‘, wfu^n in position, are 
constantly pn'ssing outwards against 
the cylinder walls, thus t(‘nding to 
keep the piston steam or gas tight, 
and automatically (lomjx'iisating for 
any wc'ar which may tak(‘ })lac(‘ 
Kamsbottom rings are simpl(‘ and 
ciTe(‘,tive, and are largely used on 
locomotive and petrol engine ])istons. 

Ramsbottom Safety Valve.—A tyjie of 
safely valve much used on loco- 
motiv(\s. It consisls of two separate 
vaiv(‘s loaded by a spring common 
to both valv(‘s, and placed belw'een 
tbeni. A hwer is connect(‘d to th(‘ 
s])ring, and ]>y ])ulling down on, or 
raising this lever the engin(‘ dri\or 
can test if th(‘ valves are quite free 

Ram’s Horn.- A form of crane hook 
somewhat r(‘sembling tlu' shajie of 
the liorns of a ram. 

Range.—A series of pi])cs connected 
togeth(*r. 

Rank.—A name jiroposed by Professor 
Perry for a unit of entnqiy 

Rankine Cycle.—An idi^al cycle of o])era- 
lions in a steam eiigim^; used as a 
standard of comparison for actual 
engines. I'lie cycle conpirises four 
st.ag(‘s : (1) K<H‘d wat(T raised from 
the t(Mn])eratur(' of the exhaust, 
steam to that of the steam at ad¬ 
mission ; (2) Evaporation of the 

water at the admission tenpierature ; 
(3) Adiabatic expansion of the steam 
down to the back pressure; (4) Rejec¬ 
tion of the steam at the teinjierature 
ooiTesponding to tlie back preH.sure. 


Rapping.—Loosening a. pattern prior 
to removing it from the mould. It 
is effected by inserting a rapping bar 
into a rajiping hoh^ formed in the 
pattcTu, or in a separate plate known 
as a rapping plate, and striking the 
bar sidew^ays repeatedly with a 
hammt'r. 

Rapping Bar.—A pointed iron bar 
insert(‘d into a rapping hole. 

Rapping Hole.—A hole formed in a 
foundry ])attern or a rapping plate 
lor tlie n‘ce])tion of the rapping bar 
used for loosening the })attern in the 
mould prior t.o withdrawal 

Rapping Plates —Wrought iron plates 
secured to tht‘ faces of foundry 
pattt'rns, and provided witli holes 
into which a rapjiing bar can be 
inserted (See Rapping.) 

Rasp.—A form (d rough file used for 
filing wood, leather, (*te 

Rastrick Boiler.—A type of st<‘am boiler 
largely used at one time at iron and 
steel w^orks for utilising waste lieat 
from furnaces. It consists of a 
cylindrical sludl with hemis])herical 
<‘n<ls, and an mtcuiial cvUndrical flu<* 
extending for the gr(*ater ])art of the 
length of th(‘ shell. The boiku* is fixed 
in a vertical position with tlie int(‘rnal 
tube lowermost. The tulx' is blanked 
at the upper end, but a number of 
branch ])ipcs are arranged radially, 
and are riveted betw^een the lop of the 
tube and the shell, dlie boiler is set in 
a brickwork setting whieh forms aii 
annular flue round the shell 'J’he 
flue is divid(‘d into tin* same numlxu* 
of compartments as then* an* branch 
})ipcs. ddie waste heat from the 
furnao(*s enters the (jompartments 
from lielow, pass(*s up the annular 
flm*, (*v(‘nhially entering the branch 
pipes, whence it passes down again, 
finally entering a bottom fliu* con¬ 
nected with the chimney. 

The Rastrick ])oil(*r is an objec¬ 
tionable typ(*, since it is very 
liable to ov(*rheating and fractures, 
and for this reason it is hec'ornirig 
obsol(*te. 

Ratchet. — A pawl. (See Ratchet 
Wheel ) 
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Ratchet Brace. —A brace in which the 
tool is rotated by means of a ratchet 
wheel operated by 
means of a lever 
containing a ])awl 
which ei igages wit h 
the wheel I'ln* 

motion is not a 
eontiniioiis but an 
i n t e r r n p t c‘ d 
motion. 

Ratchet Drill. — A 
drill acitnated by 
m(*ans of a ratchet 
wdieei V'ork(‘d by 
a lever e(jntaining a pawl which 

engages witli the wh(M‘l, the motion 
being an interrupted and not a 

continuous one. 

Ratchet Teeth. —The t(‘eth of a ratcluT 
wheel, shaped somewhat similar to 
those of a saw. 

Ratchet Wheel. —A wheel provided 
with teeth somewhat like those of a 
saw, and with which 
a ])av 1 engages, any 
motion given to tlu^ 
pawl b(‘ing com¬ 
municated to the 
w]u‘c]. In somi‘ 
cases the wdieel is 
not actuated by the 
pawl, l)ut the latter 
is eni])loyed for 
preventing the wheel from running 
liacUwards. Pawl is shown dott(*d 
in illustration. 

Rateau Turbine. —An im])ulse steam 
turbine consisting of scv(*ral sejiarate 
turbine wheels lixed to the same 
shaft, the wheels being arrang(‘d in 
series, so that each wheel r(‘ceivcs 
steam from the previous out* With 
this arrangement excessive st<*am 
velocitU‘s are avoided I’he tuibine 
is really a combination of a. number 
of I)e Laval turbines. 

Rated Load.— The load at which an 
engine, or other ])nme mover, is d<‘- 
signt'd to work. 

Rated Power. —The power for which 
an engine or other ])rime mover is 
designed. 

Ratio of Expansion, —The ratio of the 
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final volume of the steam in an engine 
cylinder to the initial volume at the 
point of cut-off. It is the reciprocal 
of the point of cut-off ; i.e. if the 
cut-off is at one-third of the stroke, 

the ratio of expansion is or 3. 

Generally, the ratio of the linal 
volume of a gas, which ('xpands, to 
the initial volume. 

Ratio of Transformation. —In any (d(‘c- 
tri(‘al transforming device, the ratio of 
the initial voItag(‘ of the current to 
the linal voltage. 

Rat Tail File. —A small file of cii-i*u- 
lar section tapering almost to a 
point at t he end opposite to the tang. 

Rattle Barrel. —Another name for a 
rumble. 

Rattling Box. —Another name for a 
rumble. 

Raw Hide Gears. —Arrangiunents of 
toothed wheels made of raw hide, 
enclosed 
between 
side plates. 

Raw hide 
wlu'els arc 
very silent 

in running, , . . 

_ 7 j. Hulo U(*ars 

and tend 

to reduce vibration. A worn oast 
iron or steel toothi‘d wheel may ofti'U 
with advantage b(‘ re])laced by one 
of raw hide. The illustration shows 
a raw hide pinion. 

Raw Mine. —A nanu' often applied to 
iron or(‘ 

Ray. —Heat and light radiate from a 
source in straight lines in all direc¬ 
tions, and any one of these straight 
lines is termed a rn// 

Reactance. —Inductive resistance. 

Reaction. —The equal aiid opposite 
force which is always 0 })})osed to any 
force acting on a body. 

Reaction Coil. —A coil of insulatinl wire 
wxmnd round an iron core and used 
for choking altiTiiating currents. 
(See Choking Coil.) 

Reaction Motor. —Another name for an 
induction or asynebronous motor. 

Reaction Principle.— The jjrinciple that 
wheiH'ver a force acts upon a body, 
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there is an equal and opposite reaction 
—^Newton’s Third Law of Motion. 
Eeaction Turbine — A turbine which de¬ 
pends for its action on the reaction 
of water or steam under pressure. 

Eeaction Wheel. —The wheel of a re¬ 
action water turbine. 

Eeactive Coil. —8e(^ Kea(Tion Con.. 

Eeactive Current. — See Idle (hiRRENT. 

Eeactive Drop. —The drop in voltag(‘ 
which results from reactance. 

Eeamer .—Sec' Kim e r . 

Rebate. —groove cut longitudinally in 
the edge of a piece of limber for the 
u*c('j)tion of another piece of timber, 
th(i edge of which is shajied to corrc‘- 
spond with the edg(‘ of the other piece*. 

Rebate Joint. —A joint in timber work 
formed by making a rebate in the 
edge of one 
of the j)ieet‘S 
to be joined, 
shajiing the 
edge of the 
Kobato Joint. oth(*r piece 

to suit, and 

tilting the two jiieees togetlu'r 

Rebate Plane. — A jilane specially 
adapted for the (fitting of rebtites. 

Rebating. —Making r(*bates in timber. 

Reboring. —All (uigine (jyJinders tend 
to W(‘ar in <‘Ourse of time as a result 
of the rt'peated rubbing movements 
of the ]>iston In course of time, 
the w(*ar becomes so serious that it 
is impossible to k(*ep the pistons 
tight,, ])artieularly as the wear often 
tc'iids to make the int(*rnal bon* 
depart appreciably from the true 
circular form. Jn such cases the 
cylinders are sometiTm*s n*bored and 
fitt(*(l with larger pistons, or new^ 
] list on rings. It is imjiortant, henv- 
ever, before reboring, to make sure 
that thc're is sufficic'iit thierkness of 
metal to allow of the work being 
done without reiideriiig the cylinder 
too wf*ak for tin* pn'ssun*. 

Recalescence. —The peculiar temporary 
cessation of the cooling of a }ieat(*d 
mass of iron or steel at a c*ertaiii stage* 
of the cooling dowm ; not only do(*s 
the cooling cease, but the metal for 
a brief period glows more brightly. 


Recarburisation. —In the manufacture 
of steel the carbon is removed from 
pig iron to convert the metal to 
wrought iron. The wrought iron is 
then converted into steel by adding 
carbon to the extent required. This 
adding of the carbon is known as 
recarbu r isat ion. 

Receiver. —A vessel fc^r receiving or 
holding gases; a east iron vcvssel 
phuiod betw(‘en the cylind('rs of a 
compound engiiu*, its fimetiou being 
t-o jirevent undue back pressure in 
the piston of the high ])ressu]‘e 
cylinder. 

Receptacle. —Any vessel capable of 
holding a liquid or other body. 

Receptive Device. —Any devi(!e w^hich 
receives en(*rgy. 

Reciprocating Engine. — Any engine 
jirovided with a piston whieli mo\'es 
to and fro in a cylinder, as opposed 
to oiK*. in which the motion is (‘ntirely 
rotary, as, for examph*, a turbine. 

Reciprocating Motion. —A to-and-fro 
motion, as, for (‘xanqile, that of 
an engine piston, or the table* of a 
])Ianing machiiu*. 

Reciprocating Pump. — A piston or 
plunger pump, as distinguished from 
a rotary ])um]). 

Reciprocating Weights. —This terra is 
applied to certain moving parts of 
an engim* or jiump : those which 
have a reciprocating motion. Iliese 
include the piston, piston rod, cross- 
h(*ad For the purpose of calculating 
the accelerating forces, a ])ortion of 
the (!onnecting rod is assumed to 
lie a reciprocating weight, and the 
remaining ])ortion a rotating or 
revolving w^(*ight. 

Recoil. —The rebound eir backward 
movement of a gun which accom¬ 
panies the* bring eif tlie gun. 

Recoil Kick.— See Kkk Back. 

Recorder, CO...— S(‘e* Recorder. 

Rectified Current. —An eleH*trieal current 
which has undergone a change, as, 
for exanqile*, an alternating current 
wdiitdi has bee*u changed to a uni¬ 
directional current. 

Rectilinear Motion. — Motion in a 
straight line direction. 
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Red Copper Ore. —A red oxide of copper, 
commonly known as (iuprite, w^hicli 
contains, when pure, nearly 90 per 
cent, of the metal Chemical symbol, 
CugO. 

Reddle. —term commonly applied in 
the shops to the red lead us(‘d in the 
form of a paste in connection with 
the preparation of surfaces. (See 
Red Lead ) 

Red Heat. —Th(‘ temperature at which 
substances exhibit a r(‘d colour. In 
the case of a furnace, the flame may 
exhibit various degn'cs of redness, 
and for the purpose of estimating 
roughly the tem])eratur(^ these are 
classified as faint red, dull red^ 
brilliant red, cherry r(‘d, and bright 
cluTry red, the temperatun's varying 
from about 950^’ F. for faint red to 
about IH.W” F. forth e bright cherry red. 

Red Hematite. See Hematite. 

Red Lead. —A red oxide of lead It is 
mu(‘h used in the workshoj) in con¬ 
nection w ith the accurate. ]>reparation 
of surfac(;s which arc to work or fit 
together accurately. Thus, in pre¬ 
paring the surface of a bearing brass 
the sliaft is smeared wdth a ])aste of 
red ](‘ad, and the brass moved about 
the shaft, when any portions of the 
surface standing up aliove the general 
surfa('e wdll be reveah'd, so that they 
can be scraped. Used wnth boiled 
oil, it makes an excellent jointing 
material for steam joints. 

Red Metal (or Gilding Metal). — Any 
alloy of c()])])er and zinc, the copper 
(constituting not l(‘ss than 80 per cent, 
of the alloy. 

Redruthite. —A sul]>hid(* of coppei-, 
commonly known as cojiper glance, 
wliich contains about 80 jier cent, of 
the metal. Chemical symliol, 

Red Short. —Metals such as wTought 
iron and stec'l are said to be red short 
when tluw cannot be wH)rk(Hl at a 
red heat without showing evidences 
of distress and fractur(\ (Se(‘ also 
Cold Shokt.) 

Reducer, Pressure.—Se(‘ Pressure Re- 

DLK’ER. 

Reducing Agent. —The substance em¬ 
ployed to .sejiarate a metal from its 


ore. Thus, in the blast furnace, 
when a sufficiently high temperature 
has been obtained, the reduction of 
the iron is effecteci by carbon mon¬ 
oxide, which combines with the 
oxygen in the oxide of iron, forming 
carbon dioxide, and liberating the 
iron. 

Reducing Coupling.— See Diminishing 
S o(JKET. 

Reducing Furnace. —Any furnace em¬ 
ployed for n'ducing nu'tallic ores. 

Reducing Pipe. —A pipe whi<;h serv(‘s 
to coiiTUH^t togetiK'r two ]>ipes of 
different diameters 

Reducing Socket. —See Diminishing 
S0(3KET. 

Reducing Valve. —A valve inserted in 
a s t o a m 
pipe range, 
etc , and 
so d(‘signed 
that it re¬ 
duces the 
pr(‘Hsure of 
the steam 

fl O W i 11 g \'alvc. 

past it 

(See also Pkessitre Rkdttger.) 

Reduction. —The se])aT*ation of a metal 
from its ort's. (See Redttgtng 
A(3ENT.) 

Reduction Gear. —An arrangement of 
g(‘aring for obtaining a comparatively 
slow speed of rota¬ 
tion from a high 
speed. 

Reduction of Area.— 

If a bar of iron or 
steel, etc , be pulleiI 
in a k'sting macli iiu‘ 
until it breaks, it 
will be found that 
the s(*ctioiial area Rednriion (ivm 
of the bar at the 
pJae(‘ of the fracture* has heeoiiK* 
reduced, and the amount, of tlie 
rcHluetion is know'ii as the leduc- 
tion of area. It is usually (*xpress(Hl 
as a percentage. Thus, if A is the 
original eross-s(‘ctional area, and a the 




linal area, then the jiercentage redue- 
A ' (I 

tion of area is equal to 
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The amount of the reduction of area 
is a good guide as to the quality of 
the material for machine and struc¬ 
tural work, since a large reduction 
indicates an absence of brittleness 
in the metal. For good mild steel 
the percentage reduction is often 
about 50 per cent 

Eedundant Member,—Any member of 
a structure such as a roof tiuss or 
a bridge which might be removed 
without affe(;ting the stability of the 
structure, provifling th(‘ loads do 
not alter, but which is n'quired when 
th(‘ structure is subject to changing 
of the loads 

Keeking.— Kniitting smoke or vapour. 

Reel Hose.—A drum round whicli long 
kuigths of hose an* wound, the drum 
being )Jiounlcd on v heels so that it 
can he readily moved about from 
])lac(' to ])lace 

Reeling Machine.—A machine for 
finishing and truing up tubes, bars, etc 

Re-entrant Angles.—A term apjdied to 
sharp, internal corneivs of castings. 

When a cast- 
ing cools 
down in the 
mould the 


Hc' oiitraiit. tioii in which 

the heat 
radiates from the metal. Thus, in 
a casting of the form sketched, u, 
the particles arrange themselves 
in the maunc^r indicated, which 
results in lines of weakness being 
formed at the re-entrant angles, 
A and B. Such a casting, if sub- 
je(;ted to int(‘rnal fluid pr(\ssure, 
would he very liable to fail by the 
bottom portion being forcjed out 
This was what hapjamed with the* 
hydraulic cylinders first c*mployed in 
raising the tubes of the tubular bridge 
over the Menai Straits. The diffi¬ 
culty was overcome by making the 
cylinders of the form shown in the 
figure />, since with this arrange¬ 
ment there are no re-entrant angles. 



])ar tick's of 
metal >set 
themsi'lves 
in th(' direc- 






Ls 


Q 


and no lines of w:cakncss. (See also 
Fillet.) 

Re-evaporation.—In the working of a 
steam engine a portion of the steam, 
on first entering the cylinder, is liable 
to condense, since the steam comes 
in contact with metal surfaces which 
have been slightly cooled down by 
contact with the exhaust steam of 
the previous stioke. Further con¬ 
densation is liable to occur owing to 
the fact that in order to do work on 
the piston some of the heat energy 
of the steam has to be converted into 
mechanical energy. Later in the 
stroke, however, when the pressure 
falls, and especially wdieii the exhaust 
opens, the wati'r of condensation is 
r(‘-evaporated, and ]>asses off finally 
as steam. This is known as n*- 
('vajioration. (See also Quality 
C’CIHVE.) 

Refined Iron.—The white iron whicli 
ri'sulis from rt'lining gny iron. 

Refinery.—A furnace in which the re¬ 
fining process is carrit'd on. 

Refining.—'Jdie rc'moval of impurities 
from a nudal, gen ('rally by exposing 
the metal at a high temperature, or 
wben in a molten state, to the 
oxidising influ(‘nce of air in a special 
furnace or refinery. 

Reflecting Galvanometer.—A mirror 
galvanometc'r. 

Reflection.—Tlu' rcduriiing or throwing 
back of heat or ]ig})t from a surface 
on to which the heat or light is 
radiated. 

Reflex Valve.—A form of batik pres.sure 
valve of the flap type, used in large 
a t e r 



the pipes. 

Refractory Materials —Materials cap¬ 
able of withstanding intense heat 
without becoming soft or disin- 


P 
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tegratod, and therefore suitable ff)r 
lining furnaces, etc. 

Befrigerator.—machine employed for 
the production of cold, as required 
for the preservation 
of foodstuffs. 

Refuse Destructor.— 
See Destructor. 
Regenerative Cell.— 

A voltaic cell which, 
after being run 
down, may be re- 
Rofrigorator. stored by acharging 

process. 

Regenerative Furnace.—A furnace in 
which the hot gases passing away 
therefrom are utilised for heating 
the air supplied to the furnace, a 
cheqiU‘r-work of fin' bricks, ealh'd e 
regenerator^ bedng einployc'd for ab¬ 
sorbing and storing up th(‘ h(‘at from 
the waste gasc's (whic^h are made t() 
flow first in one direction and tlu'n 
in the o])posite dir(‘(;tion) 

Regenerator. — Explained under 1\E- 
GENEKATiVE Eurnace, In the study 
of ‘ Heat Engines ’ a regenerator is 
understood to be an aj)paratus for 
alternately storing u[) and giving out 
heat in connection with the working 
of a h(‘.at engine. 

Regnault’s Law.—A law due to Reg- 
nault, a French physicist, to the effect 
that the specific heat of a gas at con¬ 
stant pn'ssure is the same no matter 
what the temperature. 

Regulating Socket.—A socket arrange¬ 
ment used in connection with in¬ 
candescent lamps for regulating the 
intensity of the light. 

Regulator.—^Any device for controlling 
motion, quantity, s})eed, etc. 

Regulator Valve.—The valve on a loco¬ 
motive which controls the supj^ly of 
steam to the engine cylinders. 

Regulus.—The impure mass of metal 
whiedx forms beneath the slag during 
the smelting of ores. 

Reheating Furnace. — See Mill Fur¬ 
nace. 

Reinforced Concrete. — Concrete in 
which steel rods, etc., are embedded, 
the rods bcung so arranged that in 
general they bear the tensile stresses 
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due to the load, whilst the concrete 
takes the compressive stresses. Since 
steel is very strong to resist tensile 
loads, whilst concrete is very weak 
in tension but strong in compression, 
the combination of steel and concrete 
ill the manner described results in 
an economical and scientific con¬ 
struction which is of the greatest 
value in various kinds of building 
and engineering work. 

Relative Strengths.—The relatiofi of the 
strengths of similar pieces of different 
dimensions. Thus, the strength of 
a round shaft to resist torsion varies 
as the cube of the diameter, so that 
the relativi' strengths of two round 
shafts of similar material, 1 in. and 
2 in. diamc‘t(‘r, will be as 1^ to 2^, or 
as 1 to 8. 

Relative Volume. — See Specifto 
Volume. 

Relay. — A form of electro-magnet 
which, by opening or (^losing a com¬ 
paratively wt'ak circuit, servers to open 
or close a more powexful one 

An auxiliary apparatus or machine 
used for controlling the action of a 
more powerful apparatus or machine. 

Release.—'Fhat period of the cycle of 
operations in a steam engine cylinder 
when tlie exhaust port is opened and 
the steam allowed to escape from 
the cylinder. 

Release, No-Volt.—An electrical device 
used in connection with electric 
motors, its function being to interpose 
a resistance into the circuit in the 
event of the current being int(‘r- 
rupted, thus safeguarding the motor 
against any sudden heavy rushes of 
current which may o(;cur when the 
circuit is again completed. 

Release, Overload.—An electrical device 
used in connection with electric 
motors for safeguarding the motor 
against an unduly large flow of 
current. 

Relief Valve.—See Escape Valve. 
Generally, a spring-loaded valve 
placed on an engine cylinder, a pump, 
or a line of pipes connected with a 
pump, to relieve the pressure, if 
necessary. 
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Believing. —In making taps for screw¬ 
ing, the screw threads are only made 
of the full diameter at the cutting 
edges of the flutes, the diameter 
being gradually reduced towards th(^ 
next flute so as to provide a clearance 
and reduce the friction. This is 
termed * relieving,’ or * backing off.’ 

Believing Lathe. —A lathe specially 
suited for the relieving or backing 
off of screw taps, and also adapted 
to the making of milling cutters. 

Beluctance. —A term sometimes used 
to denote magnt‘ti(; resistance. 

Bemanence. —See Residuae Magnet¬ 
ism. 

Bemanent Flux. —See Residuae Mag- 

NKTISM. 

Bemou.— An aeronautical t(‘rm denot¬ 
ing an air ])oek('t. (S(‘C Air Ro(’KKT.) 

Repairing. —Th(' replacing or making 
good of worn out, damaged, or broken 
])arts of machines and structures. 

Repeated Stresses. —Stress(‘s whi(;h are 
applied and removc'd tinu' after 
tim(‘, as, for exampk*, those in the 
various parts of a st(;am hammer. 

Repulsion. —'Fhe state of bt'ing forc(id 
backwards, as, for exam})le, the 
forcing back of one ])ol(‘ of a magnet 
by a like pole of another magnet. 

Reservoir. — (Generally, a place for stor¬ 
ing something ; ])articularly a large 
I>ond for storing water. 

Residual Magnetism. —Magnetism which 
remains in a body, which has been 
magnetised ])y induction, after the 
magnetising force has been rmnoved 
In the case of an ehictro-magnet, 
the magnetism which remains when 
the ex(3iting current ceases to flow ; 
thus, residual magnetism is rcsjion- 
sible for the fact that an ek'ctro- 
motive force may be induced in the 
armature of a dynamo at starting. 
Since the magnets which produce 
the magnetic? flux through the arma¬ 
ture are excited by coils which 
receive their current from the 
machine itself, it will be seen that 
there would be difficulty in starting 
if there were no residual magnetism. 

Resilience. —Generally, elasticity. In 
the study of Applied Mechanics the 


term is used to denote the energy 
used up in stretching a bar to the 
elastic limit. If W=-the energy or 
work done in stretching the bar up 
to the elastic limit, / stress at elastic 
limit, and E ~ the modulus of elasticity 
of the material, then 

Resilience =-W- volume of bar. 

E “ 

Resilience, Modulus of. —See Modui.tts 
OF Resieience. 

Resistance. —That property possessed 
by an electrical conductor in virtue 
of which th(? conductor tends to 
impede tlu? flow of the current, 
resulting in a dissipation of energy. 
Generally, an op})osition, as, for 
exampks in the case of a rigid body 
subjeclofl to stn;ss, an op[)osilion to 
a deformalioii or c’hangt* of shaj)e. 

Resistance Box. —A box containing 
resistance coils, and usi‘d foi* elect ric.al 
testing })urpos(‘s. 

Resistance Bridge. —See Bridge (EIpc- 
trie). 

Resistance Coil.—An ele(;tri(;al devic-e 
consisting of wiixjs of (German silver, 
(‘tc., wound spirally on a bobbin. 
They are usi‘d for varying the strength 
of the current in a circuit, or as 
standards for comparing resistances. 

Resistance Loss. —The loss of eiuTgy 
which results from the resistance 
offered to the flow of el(ictri(iity along 
a conductor. 

Resistance, Slide. —^A rheostat so d('- 
signed that the several coils may ]>c 
included in or ('xcluded from the 
circuit by m(*ans of a sliding contact. 

Resisting Torque. —The torque which 
opposes the motion of a rotating 
body, such as a motor or an engine. 

Resistivity. —^An el(?ctrical term used to 
denote the resistance across opjiosite 
faces of a cube of a material of one 
centimetre side. 

Resolution of Forces. —The application 
of the principle of the parallelogram 
or polygon of forces to the splitting 
up of a force into separate forties, the 
sum effect of which is the same as 
that of the original force. 

Resolution of Velocities. —The applica¬ 
tion of the principle of the parallelo- 
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gram or polygon of velocities to the 
splitting up of a v(‘locity into separate 
velocities, the sum effect of which is 
the same as that of the original 
velocity 

Rest.—Every body on the earth is in 
a state of motion, so that, strictly 
speaking, no liody can he said to he 
at rest. We say, however, that a 
body is at rest when it has no motion 
relative to the earth. 

Resultant.—A term applied to that 
particular forcjc which would jiroduce 
pr('.cisely tlici same c'ffect as a numhe^r 
of S(i])arate forces acting togcither in 
the same plane Generally, the sum 
effect of two or more separate effects 

Retaining Valve.—A form of back pres¬ 
sure valve ; ])articularly one* placed 
in a rising water mam connc'ctcd with 
a j)ump for the purposes of prevemting 
any watcT from running back whem 
the j)um|) is stoppt*d, or during llu* 
suction stroke's of the pump. (See 
illustration of Rkft.kx Valve ) 

Retaining Wall.—A massive wall for 
supjiorting a bank 
of earth. 

Retardation.—A term 
usc'd in connection 
with bodies moving 
with a gradually 
(liminishing spc’cd 
to denote the rate' 
of dc'caease of vt'lo- 
city of the body. 
Thus, a body jiro- 
jc'cted vertically up- 
Retaiimig Wall, wards into the air 
has a retardation of 
32-2 ft per sec. jier sec , which mc'ans 
that the velocity of the body dcicreasc's 
at the rate of 32*2 ft. pen' sec every 
second. 

Retarder.—A device tilted into a 
furnace tube or a smoke tube of a 
boiler with the object of making tlu' 
hot gases iinjiinge more effectively 
on the heating surfaces. 

Retarding Coil.—A (dioking coil. 

Retarding of Spark.—Causing the elec¬ 
tric spark which fires the explosive 
charge in the cylinder of a petrol 
engine to occur later. Under normal 



running conditions the spark usually 
occurs a little before the piston has 
reached the end of the stroke prior 
to the explosion stroke, but when 
the vehicle is going up hill it is an 
advantage to retard the spark so 
that the explosion doi's not occur 
quite so early as normally. 

Retentiveness.—S(‘e R etentj vi t v . 

Retentivity.—The capability of a body 
which has been magnetisiMl by in¬ 
duction of retaining its magnetism 
after the magnetising force has bc(*n 
withdrawn. 

Retort.—A vessel or receptacle for 
holding substances to be distilled or 
decomposed. 

Retort Furnace.—A metallurgical fur¬ 
nace (‘onsisting of a. fii'e chamber in 
which are placcul retorts for holding 
the materials recpiiring treatment. 

Return Block.—See Snatgif Block. 

Return,Ground.—S('e (jiKound Cirgutt. 

Return Motion.—Tlu' backward motion 
of th(' cutting tool of a maebiiK' tool 
such as a shaping machine, or of the 
table of a planing maehini' Since 
(luring tb(' backward motion tlu' tool 
is g(‘neral]y not cutting, it is dt'sirable 
to arrange for this motion to talv(‘ 
plae(‘ more' quickly than the forward 
motion. (Sc'e^nK-K R eturn Motion.) 

Return Tubular Boiler.—A horizontal 
boiler ]>rovided with longitudinal 
tulx's through wliieli tlu' furnace 
gases, after passing from th(‘ furnace 
to the back end of the boiler, are 
returned to tlu' front end 

Return Valve.—A valve which, on 
opening, allows a fluid to return to 
its source. 

Reverberatory Arch.—An arch forming 
the roof of a re\'erb(5ratory furnac('. 

Reverberatory Furnace.—A furnace in 
uhieh th(^ heat is refleet(*d on to the 
substaiK'e to b(^ biiriu'd or imOted, 
th(' siibstaiKic ])i‘ing k(‘j)t sejiarate 
from the fuel. 

Reversed Mould.—A mould, the lower 
.surface of which is preparc'd by means 
of a striking board, and which 
re(juires no pattern, the sand being 
shaped to the form it would receive 
if a pattern were used. 
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Reversibility in a Heat Engine. —A heat 
engine is said to possess reversibility 
when, if it were made to run in the 
opposite direction so that tlie work 
whieh is normally done by the engine 
is exerted upon the engine, it rejeets 
just the same quani ily of lieat as it 
absorbs when running in the ordinary 
dir(iction. Siuih an (Uigine is t(‘nned 
a ‘ Iteversible Heat Engine.’ It may 
be proved that reversibility is the eri- 
t(*rion of perfection in a heat (aigine. 

Reversible Engine. — See Eeveksjng 
Engine. 

Reversible Heat Engine.—Sec' ItEVEUsi- 
BiLiTV IN A Heat Kngine. 

Reversing Engine. —An (Migine whieh 
may be made to run in ('ither direc¬ 
tion Steam engines are W(‘I1 
adapted to rc'versing, and for such 
purposes as ship and railway train 
proj)ulsion, colliery winding, etc , 
possess consequently a v<*ry impor¬ 
tant advantage ovi'r intx'riud com¬ 
bustion engines. 

Reversing Gear. —'I’hc meehaiiism em- 
])loyed for reversing the direction of 
running of a steam ('iigino or other 
maebine 

Reversing Mill.—A rolling mill so 
desigiK'd that the piee(‘ Ixang rol](‘d 
can b(* passed backward, after the 
forward ])ass is eoinplet(‘d 

Reversing Motion — A term aiijilied to 
any arrangement of gearing or 
mechanism d(‘sign(‘d to cause a 
reversal of a trav^elling pii'ce, such as 
the table' of a ])laiiing machine, (‘to. 

Reversing Switch.— A switch capable' of 
reversing the dircedion of running of 
an electric! motor, as well as starting 
and controlling the motor. 

Reverted Train.— An e])icye'lie train of 
whec'ls in whieh the axis of the! last 
wheel coincides with that of the first. 

Revetment. —A rc'taining y all; or a 
stone facing 

Revolution. —A complete turn of a 
wheel, pulley, crank, or other revolv¬ 
ing object. If J) is the diameter of 
the whec'l or pulley, then any point 
on the rim passes through a distance 
of ttD in one rc'volution, or 27rR, if 
R is the radius of the wheel. 


Revolving Furnace. — Sc'e Rotary 
Furnace. 

Revolving Tool Box. — A planing 
machine tool box dc'signe'd to be 
t'apable of turning through an angle 
of 180°, so that it is adapted to 
cutting in both the for^^ard and the 
return directions. 

Rheostat. —A device for increasing or 
diminishing the resistance in an 
elc'ctrieial ciireuit. A form of resist¬ 
ance coil. 

Rhymer. —Se^e Rimer. 

Rib. —In Aeronautics the term is used 
to denote a nieinbe'r which .sc'rves to 
strengthen a plane in the fore and 
aft dirc'ction; generally, a strengthen¬ 
ing ])ieee in the form of a flange or 
a fillet forme^el along an edge of a 
casting or forging whiedi reejuire'S 
stiffc'ning 

Rib, Arched.— See' Arched Rib. 

Ribbed Tubes. —See Serve Tube.s. 

Ribbon Brake —Another name for a 
strap brake. 

Ribbon Conductor. —An ele'ctrical con¬ 
ductor shapeel in the' fe»rm of aribbem. 

Ribbon Saw.—A te'rm ajiplied to a banel 
.saw. 

Riddle. —A sieve eif e'eiarse nu'sli, used 
in tlio foundry feir se'pai'ating the 
ceiarsc matter from the sand. 

Riddlings. —The' coarse' matter loft after 
rielelling foundry sand. 

Ridge.—1’lie cre'st eif a reiof. 

Riding. —Toeithc'el wheels are said to 
ride when the shaft e*e'ntres from 
some (!aiise or other move sei far 
ajiart that the tee'th of the Avheols, 
instead of gearing preiperly together, 
rotate! with the teips of the teeth of 
one wheel ejeiming into eeintact wdth the 
tops of the teictfi of the eflhe'r wheel. 

Riffler. —^A curveel file. 

Rigger. —Anotlier name for a belt 
pulley. 

Rigging. —An aeronautical term signi¬ 
fying the asse'inbling and adjusting of 
the varienis parts of aircraft, with the 
exception of the motive powx'r plant. 

Right - Handed Engine. — Explained 
under Hand. 

Right-Handed Screw. —Imagine a set 
screw or an ordinary sciew being 
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sc^c^^o(l into a vertical face. Then 
if the screw be rotat(‘d in the direc¬ 
tion of the hands of a watch, it will 
enter the face if it is a right-handed 
screw, and leave if it is <a left-handed 
screw. (See Lket-handed Screw, 
where sketches are given ) 

Right - Handed Tools. — (fitting tools 
used in the lathe, which cut from 
right to left. 

Rigid Body.—Any body which offers 
great resistaiuje to forceps which tend 
to dcdorni it. 

Rigidity, Modulus of.— Sec' Modulus of 

IvJGIDITY. 

Rim.—The outer circular surface of a 
solid wheel or pulley, or the outer 
circular mass of metal of a whec^l or 
pulley provided with arms. 

Rimer.—A tool for finishing off or 
truing up holes in castings or forg¬ 
ings, or for making ])arall(‘l holes 
taper, as, for example, lor the recep¬ 
tion of a taper pin. The former is 
called a ' Paralk;! Kimer,’ and the 
latter a ‘ I'ajx'r Rimer ’ 

Ring Armature.—An armature shaped 
to the form of a 
ring. 

Ring Lubrication.— 
lubrication of 
shafts (‘ffc'cted by 
the aid of rings, 
which are ]>laced 
l()()S(*ly on the 
shaft, with their 
lower portions 
lUnrr LiiLricMiioii (lipping in oil. 

The method will 

be understood from the illustration. 



Ring Main.—A system of stinim piping 
connecting engines with boilers (see 



Ring Main. 


illustration). 
The duplica¬ 
tion of piping 
was adopted 
so that in 
case of any 
section of the 
pipe line fail¬ 
ing, another 
‘ run ’ of pip¬ 


ing would bo available for the passage 


of the steam. The system is a com¬ 


plicated one. At one time it was 
almost a standard arrangement in 
clectru; giuierating stations, but it is 
rarely used nowadays on account of 
its greater expense and greater com¬ 
plication, and because the simpler 
arrangements are generally reliable. 
Ill electrical jirac-tice, a main con¬ 
ductor going completely round the 
distribution S 3 ^stem and into which 
the power is fed. It has the advan¬ 
tage that owing to the ring arrange- 
mtmt each point on tht‘ main is 
supplied via two circuits, so that in 
th(‘ event of a fault developing on 
the main the supply is not inter- 
rujih'd. 

Rings.—A term applied to the various 
plak^s which, when bent to the 
circular form and riv('t(‘d together, 
make up tlu^ shell of a steam boiler, 
or the furnace and flue tulx's. Thus, 
in the m()d(‘rn Lan(*ashire boiler the 
shell is usually made up of four or 
five rings, ami the furnace and flue 
tub(\s each of ek'vim to fifteen rings. 

Ring Seams.—Riveted joints round a 
boiler shell. 

Ring System.—A syst('m of hydraulic 
]>ow(‘r distribution in which the water 
is us(‘d over and over again. 

Ring Valve.—A lift valve of a hollow 
disc form, the object of the design 
being to jirovkh^ an ojiening for th(‘> 
fluid through the valve itself, as well 
as through the ojaming formed be¬ 
tween the valve and the seating 
wlmii the valv(' lifts. 

Ripping.—Sawing timber along the 
grain. 

Rip Saw.—A larg(i saw used for cutting 
along the grain of timber. 

Rise.—A tcTin us(*d in connection with 
shafts, to denote the height o^ the 
centre of the shaft above the base 
of the bc^arings. 

Riser.—An eleidrical conductor running 
up a wall of a building. 

In moulding, a vertical passage or 
opening connecting the ujiper portion 
of a mould with the outside air. 
When the molten metal is poured 
into the mould, it gradually fills the 
mould, and then ascends the riser, 
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thus showing when the mould is full. .shape ; partieularly the end which 
At the same time, it 2)rovides a is formed in the making of the 

means of escape for the air in the rivet. When the rivet is in position 

mould, and a receptacle for dirt, etc., in the plates it has two heads, but 

which rises above the mould, instead originally it has only one. (See 

of remaining to form eventually Rivet.) 

part of the casting. Rivet Hole. —The hole prepar(*d for the 

Rising Gate. —See Riser (in reference reception of a. rivet. It is usually 
to moulding). made slightly larger than the dia- 

Rising Main. —A portion of a main meter of th(^ rivet. 

steam pipe running upwards. Riveting. —^Thc work of seemring ])lates, 

Rivet. —^A cylindrical j)iece of wrought ajigles, etc., together by means of 

iron or mild steel jirovided with a rivets. It is done by hand and by 

head (of machine. (See Hand Riveting and 
various Machine RrvETiNCJ.) 
forms) at Riveting Machine. — \ machine speei- 
cach end, ally designed for forming the heads 
and used for at the tail end of 

securing rivets during the 

j)lates, etc , process of riveting 

p(;rmanently plates,etc ,together, 

together It is worked by 

RivotR rivet to hydraulic or pneu- 

comraence matic power, or by 

with has only one head, the other belt gearing, 
being formed afterwards when the Riveting Tower, — A 
plates, (‘te ,arcin])osition. The types part of a hoih'r 

shown in illustration are a, snap head ; works wliere large 

/>, pan head; c, conoidal head; and cylindrical boiler 
(/, counter-sink. shells may bo sus- Riveting Machino. 

Rivet Boy. —A boy employed in a boiler pendt^d vertically 

or a structural works heating rivets during the process of rivc'ting by 

in a furnace or forge and handing machine the various shell scams, 

them out wuth tongs to the man Rivet Set. —A cupjied tool used for 
engaged on riveting. forming th(‘ head of a rivet. 

Riveted Joint. —A joining together of Roach. —A civil engineering term ap- 
two or more thicknesses of plates by plied to ground of a gravelly or stony 
means of rivets. (S('e Stngde nature. 

Riveting, Double Riveting, aiid Road Locomotion. —The hauling of 
Treble Riveting.) heavy loads along the roads by means 

Riveted Stays. —See Screwed Stays. of traction engines. 

Riveted Work. —Riveted work in Road Metal. —A term commonly used 

general comprises work built up of by civil engineers to mean the stone 

plates, girder, angles, and rivets, used in road-making, 

and includes boilers, tanks, bridges, Road Stone. —The stone used in the 
ship construction, etc. making of roads. Various minerals 

Rivet Forge. — ^A small portable forge are used for the purpose, 
for heating rivets prior to their in- Roaring of Arc. —A roaring noise some- 
sertion into the rivet holes. times set up in arc lamps w^hen the 

Rivet Furnace. —A small furnace used carbons are too close together, 
for heating rivets prior to their in- Roasting. —The heating of metals with 
sertion into the rivet holes. the object of expelling volatile 

Rivet Head. —The enlarged end of a matters, or of effecting oxidation, 
rivet, of pan, hemispherical, or other Rock Drill, —A drill for drilling holes 
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ill stone at quarries, for the purpose 
of blasting. 

Eocker Arm.—A form of lever belonging 
to the contact breaker of a magneto ; 
it is operated to scqiarate a pair of 
platinum contacts or ‘ points/ as 
they arc called, at tlie proper instant, 
so as to produce the spark at the 
sparking plug points for igniting the 
charge in the ('ngine (tylinder. 

In a dynamo, arms which carry 
the brush holders. 

Rocking Levers.—The bell crank or L- 
shap(;d levers through ih(‘ medium 
of which an air pump of a con¬ 
densing engine is workivl from the 
engine. Generally, any hwers which 
have an oscillatory or a rocking 
motion. 

Rocking Shaft.—The shaft to whiefi 
the rocking k'vers an^ keyc'd. (Se(‘ 
Rocking Levers ) Gt'ilc'rally, a 
shaft which rocks, or which has an 
oscillatory motion. 

Rock Shaft.— See Rocking Shaft. 

Rod Chisel.—A form of chisel used in 
the smithy. 

Rodding.—The sujiporting of over¬ 
hanging sand in eiu’tain forms of 
mould by means of bent rods. 

Rod Gauge.—See (Uitge Rod. 

Rolled Beams.- S(‘(^ itoLLEO Girders. 

Rolled Girders.—Wrought iron or mild 
steel girders prodiici'd by rolling 
down the blooms or ingots 

Rolled Sections.—The various forms 
o f b a r s, 



girders, 
rails, etc., 
]>rod need 
i)y rolling 
down the 
blooms or 
ingots, '^rhe 
illustration 


Rollcxl SoftioiiH shows nr. 


I Girder; h 

and the angle; r, the tee; e, the 
channel; and /, the zed sections. 
Roller. — Any cylindrical piece the ex¬ 
ternal surface of which rolls against 
another surface, either moving or 
stationary. 

Roller Bearing. —A form of roller carried 


in a bearing and used for supporting 
a length 
of heavy 
steam pi])- 
ing. Such 
a bearing 
supports 
the j)i])ing, 
but at the 
same lime 
does not Roller Beamig. 

interfere 

with the expansive movements of the 
piping 

Also a shaft Ix'.aniig in which the 
shaft is made to run on rollers, the 
object Ix'ing to ri'duee fricGon. 

Roller Feed.—The feeding of the work 
on to wood working maeliines by 
carrying it forward on j’ollers 

Roller Path.—A surface or ])ath on 
which 1 'olk‘rs sii])])orting a heavy 
moving structure or machine ari’ 
made to mov(\ 

Rolling.— The iirocess of forming iron 
or steel blooms or ingots into ])Iates, 
bars, rails, etc., by jiassing them 
through suitable rolls. 

Rolling Circle. — S(h^ GENERATiNii 
Circle 

Rolling Contact.—The contact of two 
rotating obj(‘(ds which roll togtdher, 
as distinguished from sliding contact, 
for instance a slide valve moving on 
the valve ch(*st facing 

Rolling Curve.—A templet curve used 
in setting out the tt'eth of wheels. 
(See Generating Ctrc3le ) 

Rolling Friction.—The friction set u]) 
by the rolling of one body over 
another, as, for example, a wheel oviT 
the ground. It should be noted 
that the friction set up when a shaft 
riivolves in a bearing is not rolling, 
hut sliding friction. (See Sliding 
Friction ) Rolling friedion is usu¬ 
ally much less than sliding friction. 

Rolling Load.—A moving load such as a 
train or a vehicle passing over a bridge. 

Rolling Mill.—A machine in which iron 
and steel arc rolled down into plates, 
bars, rails, etc. 

The term is also applied to a works 
where iron and steel arc rolled down. 
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Rolling stock. —A term applied to 
carriages, wagons, etc., which run on 
rails. 

Rolls. —'I'hc cylindrical rollers of a 
rolling mill ; of a j)late - bending 
machine, etc. 

Roll Squeezers. —A machine used in 
the manufacture of wrought iron for 
squeezing cinder out of the puddled 
balls, and for consolidating the mass 
of iron, the squeezing being done ])y 
m jans of heavy rolhus. 

Roman Balance. —Another name for a 
steelyard. 

Roof. —The top covering of a building, 
a shed, etc. 

Roof Stays.— Stays which strengthen 
the top of the lirebox of a locomotive- 
type boiler. (See Girder Stay.) 

Roof Truss. —A structures built up of 
tension members and struts, and 
used along with others for sup])orting 
a roof, '.riie main parts are the 
princi]>al rafters (see Rafter), tli(‘ 
tie rod, which ties the lower ends of 
the j)rincipal rafters togethei*, and 
the secondary bracung, which divides 
the i)rincipal rafters into panels. 

Root Circle. —The imaginary circle on 
a toothed wdiecl which ])asH(‘s tln'ough 
the bottoms of tin* spa(;(\s b(‘two(Mi 
the teeth. 

Rope Brake. —A dynamometer used 
for the brake testing of small gas 
engines, ehxdric motors, ('tc., and 
consisting essentially of one or 
more roi)es (lapping round the fly¬ 
wheel or ])ullcy), a heavy wanght, 
and a s])ring balance. (»See An- 
.soHPTJON Dynamometer.) 

Rope Driving. —'I'he transmission of 
motion from oiu' .shaft to another 



Rope Driving. 


through 
t t h (? m e- 
I dium of 
I rope pul- 
[1 leys and 
Ij ropes. 

Rope dri¬ 
ll Ving is 
silent and 
compara¬ 


tively free from slip, whilst it has 
the important advantage over belt or 


toothed wheel driving, that since 
there are geiK'rally several ropes 
working together, a complete stop¬ 
page of the machine through break¬ 
age of the ropes is a very remote 
possibility, bocau.se it is mo.st un¬ 
likely that more than a single rope 
would break at one instant, and 
should one break, the others may 
serve until the liroken rope can be 
made good or replaced. A breakage 
of a main driving belt, or of the 
teeth of a spur wheel or pinion, 
means a complete .stc)])pag(‘. Fur¬ 
ther, a rope will generally give 
evidence of ^ 

Rope 'croi^es! ^ 

Theginov™ R,i|,Mlr<»vo.. 

prcqiared in 

the rim of a ro ])0 pulley to receive 
the diiviiig ro])es. 

Rope Pulley. —A pulley grooved to 
r e e i V e 
driving 
ro])os. “3/^ 

E o p e s.— pJi-, m \\\ 

V ^ fer fei Cvv /'■'/ 

cords, usu- I ' '!| VI^ ///// 

ally over I | I 

lltll 

in circum- 

f r ene e, lG)p(' l^ulloy. 

and con- 




lG)p(' l^ulloy. 


sisting of a number of strands twisted 
together. Used by engineers for 
the transmission of pow^r from one 
})ulley to another, and for various 
oth('r purpose's. ''Fhey are made 
of Manila - h(‘mp, cotton, leather, 
and raw ox-hide. (See also Wire 
Ropes ) 

Rose. —^A perforated hollow cylindrical 
casting placed on the end of a suction 
pipe, an injection pipe, etc., its func¬ 
tion being to prevent rubbish from 
being sucked up the pipe, at the .same 
time allowing the water to pass freely 
into the pipe. 
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Rose Bit.—A boring piece with a 
cylindrical body; used for truing 
up drilled holes. 

Rosette.—An ornamental electrical 
device fitted into the -wall or the 
ceiling of a room, and used for con¬ 
necting an electric lamp, etc;., thereto. 

Rotary.—Short for Kotaky Con¬ 
verter. 

Rotary Blower.—A machine used for 
producing a blast of air, or for pump¬ 
ing liquids, 
the action 
depending 
upon the 
rotation to¬ 
gether of 
two speei- 
Rotary Blower. ally shaped 

hollow cast¬ 
ings, resembling in shape the figure 8, 
aiul sometimes called rotary pistons. 

Rotary Converter. — An electrical 
machine for converting alternating 
current into 
continuous 
current. It 
is really a 
combination 
of a dynamo 
and a motor. 
Thus, if alter¬ 
nating cur- 
Rotary Convertor. rent be sup¬ 
plied so that 
the machine is run as a motor, direct 
current may be drawn from the 
commutator. If, on the other hand, 
direct current is supplied to run the 
machine as a motor, alternating 
current of corresjionding voltage 
may be obtained from the machine. 

Rotary Cutter.—Generally, a cutting 
tool which works with a rotary 
motion; a milling cutter, for 
example. 

Rotary Engine.—A turbine; or an 
engine of the Gnome type, in which 
the cylinders revolve and the crank 
shaft is stationary. 

Rotary Furnace.—^A puddling furnace 
designed to rotate so as to bring the 
metal into contact with the fettling, 
thus obviating the heavy manual 
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work of rolling the mass of metal 
about the furnace during the process. 

Rotary Motion.—Motion in a circular 
direction, as opposed to a reciprocat¬ 
ing motion. 

Rotary Piston.—Refer to Rotary 
Blower. 

Rotary Pump.—^A pump of the centri¬ 
fugal or turbine type. 

Rotary Squeezer.—A form of squeezer 
used at iron and steel works, and 
consisting of an out(T and an inner 
cylinder or roller, their axes being 
arranged eccentrically, the metal 
being sejueezed betwficn the two 
cylinders as these rotate. 

Rotary Valve.—A valve which operates 
by rotating, either partially or wholly, 
about a seating or facing. 

Rotating Brushe.s.—Dynamo brushes 
in the form of metallic discs which 
are made to rotate about the com¬ 
mutator. 

Rotating Field.—A fi(‘ld produced by 
two loops or coils of wire which are 
arrang('d in i)lanes at right angles to 
each other, crossing each other, and 
which are travers(‘d by altc'rnating 
currents differing in phase by 90'’. 
Either coil of its own accord would 
produce a pulsating fi(‘ld, but the; 
two together produce a rotating 
field. 

Rotating Valve.—See Rotary Valve. 

Rotating Weights.—Thosc^ parts of an 
engine which have a rotary motion, 
as opposed to those which have a 
rceiprocatory motion. Thus, the 
crank, the governor balls, etc., would 
be classed as rotating or revolv¬ 
ing weights. (See Recirrocattno 
Weights.) 

Rotor.—The revolving part of an in¬ 
ductor alternator, a turbine, etc.% 

Rough Cut.—A term used in connection 
with the machining of pieces of w'ork 
to denote the first cut made, i.e. the 
cutting away of the rough external 
surfaces. 

Rough Cut File,—The coarsest file made. 

Rough Dimensions.—^Dimensions which 
are approximately correct. Rough 
dimensions are frequently taken for 
estimating purposes. Thus a firm 
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maj^ be tendering for supplying a 
superheater to a boiler, which may 
necessitate a new arrangement of 
steam piping. For purposes of esti¬ 
mation, . rough dimensions of the 
existing piping will be cj uite sufficient, 
bub in case the firm secures the order 
it will be necessary later to take 
exact dimensions. 

Roughing.—See Roughing Down. 

Roughing Down.—The cutting away 
of the rough surfaces from piece's of 
work which have to be machined. 

Roughing Out.— A term miscellaneously 
apjilied : for example, to the pro¬ 
duction in a rough state of a forging ; 
to the setting out roughly of a design, 
merely to get a crude idea of the 
design, and so on. 

Roughing Rolls.—See f*UDDLE Rolls. 

Roughing Tool.—The' tool used for 
roughing down. (See ItoucmiNcj 
Down.) 

Round File.—A file, tlu^ cross section of 
which is (iircular Round fih's are 
very useful for filing inside hoh's for 
the purpose of enlarging them, or 
for filing round the inside of curved 
parts. 

Round Head.—A cylindri(;al lu'ad for 
a bolt or a screw. If D represents 
the diarnetcT of the bolt, the diameter 
of a round Imad may be made IJ- D, 
and the thickness of the head £ D, 
these proportions being commonly 
em])loyed in practice. Also known 
as ('heese Head. 


Rounding Tool. — A turning tofil 
hollowed out at tin* cutting edge, so 
that it is suitable for turning balls, 
etc. Also a swage hollowed out so 
that it is suitable for producung 
rounded work in the smithy. 

Round Key.—A pm sometimes used 
instead of 
an ordinary 
key for se- 
curing a 
crank (which 
has previ¬ 
ously been 
shrunk on to 
the shaft), a wheel, or a pulley to a 
shaft. In the case of the crank, a 



hole is drilled half in the crank and 
half in the shaft, parallel to the axis 
of the shaft, and the pin driven in, 
provision being made for the escape 
of the air. For a wheel or a pulley, 
the pin is fitted right through the 
boss of the wheel or pulley, and 
through the shaft. 

Round Nose Chisel.— A cold cdiisel used 
for cutting grooves. (See also Half- 
Round Chisel.) 

Round Plane.—A j)lane used by car¬ 
penters and joiners for planing 
hollows, the cutting (‘dge of the blade 
being suitably rounded. 

Rounds.—Round bars of iron or steel, 
of diameters varying from about 
in. to 8 in. 

Round Thread.—See Knuokle Thread. 

Royal Drawing Paper.—Drawing sheets 
measuring approximately 24 in. by 
19 in. 

R.P.M.—Abbreviation for revolutions 
per minute. 

Rubber.—See India-Rubber. 

Rubber Tape.—Used as an insulating 
material by ele(drical engineers. 

Rubbing Board.—A small board used 
by moulders for smoothing the flat 
surfa(U's of foundry moulds. 

Rule.—An instrument for drawing lines, 
or for taking measurements. For 
engineering })urposes, rules for 
measuring are usually made one foot 
or two feet in length, and arc divided 
into inches, and subdivid(jd into 
half-inches, quarters, eighths, six¬ 
teenths, and at certain parts into 
thirty-seconds, and in some cases 
sixty-fourths. Th(‘y are made of 
wood and steel, th(' former generally 
being two-foot rules. 

The term rule is also often used to 
mean a formula. (See Formula.) 

Rule Measurements. — Measurements 
taken by means of an ordinary 
rule, as o})})osed to those taken with 
micromet('rs and other instruments 
whicdi measure with a much greater 
degree of accuracy. 

Rule, Slide.— See Slide Rule. 

Rumble.—A hollow cylinder in which 
articles for electro - plating are 
cleaned by being made to rub against 
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one another when the cylinder is 
rotated. Also a similar but larger 
eylindcr for removing the sand M'hieh 
adheres to eastings wlien they are 
removed from the moulds. 

Run.—A term used by engineers to 
mean direction, as, for exainj)l(‘, the 
run of a lengtfi of ])iping, the run of 
a screw thread, and so on. 

Run Down.—C(‘rtain macjhines and 
appliaiKM's, storage hatlcTaes, etc , 
are said to be run down wh('n ihey 
(!case to operate tJirougli the motive^ 
])ower b(uiig exhaustt'd. 

Runner.—A moulding t('rm denoting 
the passage tbrough which th(‘ 
molten metal runs into the mould 
after passing through the ingate. 

Runner Head.—"I'he metal in th(' ingat(‘ 
of a mould 

Runner Pin.—A tapered jn'n or stick 
us(*(l for forming the runniw 
, 1 1 • of a mould. 

I ii; Runners.—Wooden struts usf‘d 

'I,' I when exeav at ing treacherous 
' ground to su])port the sides 

ll, j I of the excavation 
ri Runner Stick. — See Rtinnek 

I J Running Away.—See Hacjnc 
j d I and Racln(; of Engines 
R unning Fit.—S('o Pdr. 

^ Running Gate.—See iNCrATE. 

Runiirr. Running In.—TlK'tirst portion 

of th(‘ running of a maehim‘, 
an engine or an automobiles for 
example, when tfi(^ various rubbing 
surfaces begin to adapt themselves 
to one another. An automobile, 
for cxam])le, is su])pos(‘d to Jiave 
to run five hundred or a lhousan<l 
miles before it is pro[>erly run in, 
and during this time forcing the 


machine should be carefully avoided, 
whilst all rubbing parts should be 
copiously lubricated. The subse¬ 
quent life of a machine depends 
very largely on tlu? way tlui machine 
is run in. 

Running Piles.— See Runners. 

Running Position.—Tlie position of a 
part of a machine under working 
conditions, as ojiposed to the 
position occupied when the machine 
is at rest. 

Running Torque.—'^rho torque of a 
maeliine such as jiii electric motor 
whilst running, as distinguished from 
th(‘ starting tonpu'. 

Runway.—An ov('rh(‘ad Irac'k for a 
smnll travc'lling craiu‘. It is com¬ 
monly in the form of an I girdi'r, the 
\vheeds of the (‘rane running on the 
lower flange of the girdc'r 

Rupture.—Failure' of a member of a 
inacliine or structiirci by aetmd break¬ 
ing through. 

Rupture, Modulus of.—See Modulus 

OF ItUPTT^KE. 

Rust.—Th(j mati'rial formed on the 
surfa(5(‘s of iron and sR'ol f)bjeets as 
a result of eheniieal combination of 
the outer ])orliou of the metal with 
the oxygen of the air. 

Rusting.—In order to pr('S('rv(* iron 
patterns, they are eoatc'd uith shellac 
varnish. Th(i varnish is liable to 
])eel oti with us(‘, and to avoid this 
the surfaces are covered with rust 
prior to applying the varnish, d’his 
process is known as rusting. 

Rust Joint .—A joint to withstand 
hydrostatic ])ressur(‘, madi* hy iiii'ans 
of iron borings and sal-ainmoiiiae, 
with soni('times a little sulphur. 

Rymer.— P>ee Rimer. 


s 

Saddle.—A form of hollowed out sup- Also a sliding pi('cc A\hich earri('s the 

port to carry a cylindrical object cutting tool mechanism of a machine 

such as a steam pip(‘, a boiler, etc. tool. 
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Saddle Boiler. — A 



h(‘atinj^ boiler of 
the form 
sketched, 
addle 
Flange. — 
A flang(‘ 
shaped to 
th(‘ form 
of a cylin- 
d r i e a 1 
vessel lo 
which it is 


to be bolted or riveted. 'Finis, tin* 
lower flange of a mounting block on 
a horizontal cylindrical b<»il(‘r is a 
saddle flang(' 

Saddle Key.—A k(‘y for s(‘euring a 
pulley, or wheel, ('tc , to a shaft, the 
k<‘y being of 
-F\ the form in 
the illustra¬ 
tion 'rh(‘ 
secnrity of 
th(‘ wh(H‘l or 
pulley to the 

shaft d(‘pends entirely ujion the 
friction existing b(‘tw(‘eu the k(‘y and 
tht‘ shaft ; for this reason a saddl(‘ 
key isonl> suitabh' for coni]laratively 
light work 



SiuUllo Kov. 


Saddle Tanlc Engine.-- A typo of loco¬ 
motive having a v^at(‘r tank arranged 
o\a‘r tlui top of tlu' cylindrical barrel 
of the boiler. 

Safe Carrying Capacity.—A t(‘rm used in 
connection with ('l(*ctrical conductors 
to d(‘note the maximum current they 
will carry u ithout becoming over¬ 
heated ; and in (;onnc(;tion with struc 
tures, to denote the greatest load the 
structure can sup])ort w^ithout being 
stressed b(*yond the safe limit. 

Safe Edge File.—A file*, one edge of 
which is left smooth so that it will 
not injure one* fa(;e of a piece of work 
wdiich is bound to Ik'. rubbed against, 
by the lilo when another face ad¬ 
jacent to the first is being filed. 

Safe Load.—Any load on a structure 
which produces a stress not exceed 
ing the safe stress. 

Safe Stress.—The safe stress in a stressed 
member is that particular stress to 
wdiich the mem her may Ix' exposed 


in ordinary working without risk of 
weakening or lireak-doivn. It is equal 
to the ultimate stress of the material 
divided by the f aid or of safety. 

Ultimate Stress 
I hus, Safe of Safety 

Safety, Factor of. —See Factor of 
Safety. 


Safety Fuse.— See Fuse. 

Safety Plug.—A fusible plug. 

Safety Spark Gap.—A device for jiro- 
teciting the insulation of the armature 
of a magneto and certain parts which 
carry (*urr(Mit, against excessive volt- 


age 

Safety Valve.—A valve on a stc'am 
boiler or other vessel ('xposed to in¬ 
ternal ])ressiir(', which ()])ens and 
allows the steam to escape whoneviu* 
th(‘ ]>ressure rises beyond tb(‘ safe 
w'orking ])r(\ssur(‘ Safety valves are 
of various forms. (See Dead¬ 
weight Safety Valve ; Lever and 
Weight Safety Vaia e ; Low 
Water Safety Vaja^e ; Srring- 
IjOAded Safety Valve ) 

Sag.- - The de])arturo of a lope, a chain, 
a long bolt, vie , which is supported 
or flxed at tb(‘ ends, from the straight, 
due to the w(‘ight of the rope, or 
chain, etc. 

Saggers.— 'fho cast iron ]>ots or box(\s 
111 which casiings which are to he 
rend' nxl malk'ahlc arc ])lae(‘d and 
heated in e.ontaet with th(‘ oxidising 
substances. (S(‘e Mali.earle (Ast- 

INGS.) 

Sal-Ammoniac.—Ammonium Chloride. 
Used for vai’ious ])urj)ost*s in en¬ 
gineering, e g. for removing scale 
from steam l)oiI<TS, for making rust 
joints, etc. ('heniieal formula, NH,Cl. 

Sal-Ammoniac Block.—A slab of sal- 
aininoniac used as a flux in connec¬ 
tion wdth the tinning of copper (or 
soldering) bits. 

Salinometer.—An instrument for deter¬ 
mining the amount of salt in solution 
in a boil(‘r f(‘ed w'ater. A quantity of 
water is drawn from the boiler into 
a bucket, and the salinometer im¬ 
mersed in the water. The instru¬ 
ment is graduated in thirty-secfmds, 
four thirty-s(x;onds ri'pnjsenting a 
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saturated solution. Ah a rule, a 
boiler should not be worked with salt 
water the salinometer reading for 
which exceeds two and a half thirty- 
seconds, since evaporation renders 
the water more and more salty, and 
should the saturation point be 
reached, the salt will be rapidly de¬ 
posited on the boiler plates, when 
it will lead to overheating and pos¬ 
sibly collapse. 

Salting.—The deposit of salt from a 
boiler feed water on to the boil(‘r 
plates. (See Salinometek.) 

Salt Water in Boilers,—Water contain¬ 
ing common salt in solution is not 
to be recommended as feed water for 
a steam boiler, because^ of the risk 
of the water eventually becoming 
saturated with salt by continued 
evaporation, wlu'n serious risk c)f 
overheating would b(‘ incurred (sec* 
Salinometer). Most waters used 
for land purj)0S(‘S arc* comjiaratively 
free from common salt, l)ut those 
drawn from tidal estuaric^s and from 
pits sometimes contain large cpian¬ 
tities of salt. In such cases great 
care should be exercised ; the blow- 
off cocjk should be frccpiently used to 
gc^t rid of some of thc‘ water, addi¬ 
tional water bcung added, and so 
preventing the whole body of water 
from becoming too concjentrated with 
salt. The wate should of course 
bo frequently tested by means of the 
salinometer. (Seci Salinometer ) 

Sand.—A mass of fine partk'lcs of 
crushed or worn roede, the princijial 
substance* being silica. Sand is used 
for a variety of purposes in engineer¬ 
ing, viz. for the manufacture of 
mortar and cjoiicrete ; for the making 
of furnace bottoms ; for foundry 
purposes, etc. (Sc^c Green Sand 
and Loam.) 

Sand Bed.—See Pig Bed. 

Sand Blasting.—The blowing of sand 
by mcians of compressed axr or steam 
against the surfaces of castings and 
forgings with the object of cleaning 
them. 

Sand Blast Wasting.—^A form of erosive 
wasting of boiler plates caused by 
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the action of an escaping jet of 
steam. 

Sand Box.—A box on an electric tram, 
a locomotive, etc., filled with sand, 
which is used for increasing the 
friction between the wheels and the 
rails whenever there is a tendency for 
slipping to occur. 

Sand Burned.—See Burnt Casting. 

Sanding.—The polishing of wood sur¬ 
faces with sand papc‘r or glass paper. 

Sand Joint.—The joining of two sand 
faces in a foundry mould. 

Sand Mixing.—Prcqiaring the sand for a 
foundry. 

Sand Paper.—Another name for glass 
paper. 

Sand Pit.—A pit prepared in the floor 
of a founciry for convcmicmce of 
moulding c*(*rtain objccjts. 

Sand Pump.—A (‘('ntrifugal ])ump for 
r(‘moving wet sand from the bottom 
of an c'xcavation, or from a ])it, c*tc. 

Sand Sifter.—-A spcHial machine us(*d 
in foundri(\s for sifting sand in large* 
quanlitic.s. 

Sand Sifting—Tliddling foundry sand 
with the objc?(;t of removing stones, 
etc , thcr*efrom. 

Sandstone.—A stone made up of par¬ 
ticles of sand. It occurs in many 
different varieties, some of which arc* 
used largely as building stones, others 
for furnace constru(*tion, and others 
again in tlic^ manufacture^ of grind¬ 
stones. 

Sand Valve.—A valve through which 
sand may be passed from a loco¬ 
motive on to the rails to enable the 
whf^cds to get a sure grip on tlie rails 
when a heavy load is being hauled, 
or when a stcnqi incline is being 
negotiated. 

Sap.—The vital juice of trees. 

Sap Wood.—That part of the timbef of 
a tree which adjoins the bark. 

Saturated Steam.—Steam in contact 
with the water from which it has 
b(*en produec'd. Steam having the 
greatest possible density for its 
pressure. 

Saturation Point.—A salty boiler feed 
water is said to have reached the 
saturation point when, by continued 



DICTIONARY OF ENGINEERING 


evaporation, tho water lias become 
so saturated with salt that it cannot 
hold any more salt in solution. 
When this point is reached tho salt 
begins to be deposited rapidly on the 
plates, involving risk of overheating, 
etc. (See Salinometer.) 

Saw.—A tool for cutting through 
timber, and consisting in its most 
usual form of a steel blade with a 
serrated cutting edge and a wooden 
handle. There are many different 
forms of saw, such as tho circular 
saw, the frame saw, the hack saw 
(for metal), the hand saw, the pad saw, 
etc. (See the respective headings.) 

Saw Cut.—A cut made by a saw either 
in timber or in nu'ial, as, for example, 
in the top of a headless scrc;w for 
the purpose of enabling the screw to 
be turned by nuiaus of a se-rew-driver. 

Sawdust.—The small wooden parti(;les 
reniov(‘d by sawing. 

Sawdust Scrubber.—That portion of a 
gas producer which contains sawdust, 
and through which the gas is passed 
to be cooled and cleaned. (See Gas 
Producer ) 

Saw Files.—Piles of various forms used 
for sharpening saws. 

Saw, Gullet.—See Gullet Saw. 

Saw, Hand.—See Hand Saw. 

Sawing.—The operation of cutting 
through timber (or metal) by means 
of a saw, either hand or power driven. 

Sawing Machine.—Any kind of power- 
driven saw. 

Saw Pit.—A pit or excavation used to 
facilitate the sawing of timber in 
country districts. 

Saw Teeth, — The triangular-shaped 
pieces of metal at the cutting edge 
of a saw. 

Scaffold.—A platform built about a 
chimney or other structure for sup¬ 
porting men engaged on the structure. 

Scaffolding.—A tei-in used in connection 
with iron smelting to denote the 
accumulating of a mass of material 
at some part of the furnace, due to 
the fact that the material will not 
work down. 

Scalar.—^A quantity which possesses 
only magnitude; such as a mass. 


an area, a temperature. (See also 
Vector.) 

Scalar Product. —^The scalar product of 
two vectors is equal to the product 
of the two vectors multiplied by the 
cosine of the angle betw^een them. 

Scale.—A set of standard measurements, 
generally in feet and inches, made to 
a reduced size. Thus, a scale of 
3 inches —1 foot is one where a length 
of say one foot is divided into four 
equal parts, each one representing 
one foot, one of the end lengths hLing 
divided into iiK*hes and subdivided 
into eighths of an inch. Such scales 
have to be used in most cases when 
it is required to make a drawing of an 
object, because most objecds are too 
large to be shown to their actual size. 

To take a dimension from a drawing 
by measuring with a drawing scale. 

Scale, Drawing.— A form of rule marked 
out with various scales for use in 
making drawings. The s(;ales on the 
ordinary draughtsman scale are 

i", ¥> 1 % r> r> and 3"- 

1 foot. (See Oden Scale ) 

Scale Drawing.—^A drawing made to 
scale. Ruled drawings in general 
are scale drawings. 

Scale of Chords.—A scale used for set¬ 
ting out angles. 

Scale on Boiler Plates.—See Incrus¬ 
tation . 

Scale on Metals.—A black coating of 
iron oxide which forms on the surfaces 
of hot iron and steel; or a coating of 
oxide which forms on other metals. 

Scale Pan.—^A term sijmetimes applied 
to a scum trough. 

Scaling. —Removing the scale from the 
water surfaces of boiler plates and 
tubes. It is done by brushing, scraj)- 
ing, and hammering, and in the ease 
of the tubes of water tube boilers, etc., 
by means of special turbine cleancirs. 
Also the determination of a 
measurement from a drawing by 
measuring up with a drawing scale. 

Scaling Hammer, —Hammers of which 
the heads are shaped at both ends to 
the form of a cold chisel, so that they 
are specially adapted to scaling. 

Scantling.—The size to which a piece 
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of timbor, etc*., is to be prepared. 
Also a pic'Cie of timber whose cross- 
secjtioiial dimensions are less than 
5 in.x5 in. 

Scarf Joint. —A joint used in timber 
work; the* 
form illus¬ 
trated at a 
is suitable' 
for Insisting 
a tensile 
load. Also a 
similar form 
of joint used 
111 welding 
pi(K!CS of wrought iron or steel to¬ 
gether, b. 

Scarifier.— A machine for brc'akiiig up 
tlu' surface of a road prior to r(‘])air- 
ing the* road. 

Scavenging. —Thc' getting rid effectivc“ly 
of the burnt gasi's from the cyimdc'i* 
of an internal combustion engine. 

Scheme.—A proposed arrangenu'ut of 
niachinei'Y, jiowct jdaiit, etc. 

Schiele's Anti-Friction Pivot.— ^A form 
of ])ivot shaped to a mathematical 
curve termc'd the 
‘ bYactory Curve*.’ 
With this S])ecia.l 
shape, uniform 
wear a nd very 
smooth running 
areensurc'd. Such 
jiivots arc well 
suited for high 
SrLu'lc's Anil speed machint'ry. 
Enel ion Tivot. Scintillation. — 'Hie 
emission of sj)arks, 
as, for example, from molten cast iron. 

Scoop. —To hollow out. Tn an air ship, 
a scoop is a projecting hood arrangc'd 
to ri'ceive the wind prc'ssure so that, 
the air pressure inside the (‘iivelope 
will b(i maintained. 

Scoria.—'I’hc* slag formed after the 
fusion of metallic orc's; generally 
cinder, dross, or slag. 

Scoriheation. — A refining process ap- 
])lied to certain metals- copper, for 
examph*—by means of whic'h scum 
and impurities an* removed from the 
metal. 

Scotch Marine Boiler.— boiler of the 




Scarl Joint 


type illustrated for Multi-Tubular 
Boiler and used very largely on board 
shij) 

Scotch Tuyere.—A tuyere for a blast 
furnace, the cooling of which is 
effected by circulating water round a 
coil of WTOught iron piping. 

Scour Cocks or Valves.—Cocks or valves 
placed at the low(*st parts of long 
lengths of piping used m connection 
with waterworks for the purpose of 
removing any deposit which may 
settle there. 

Scouring.—^To clean metallic surfaces by 
jiassing liquids, sand, etc , over them. 

Scouring Action —I’he action ])rodiict*d 
by hard, small particles of fiu'l which 
are blown over the fire side surface's 
of boiler plates and tubes. Where 
there is a })owerful draught, as on 
bruh'rs on railways, c'tc , the scouring 
action is often so sctjous that the* 
tubes are* worn through in the course 
of a f(‘w months 

Scouring Drum.— A large hollow cylin- 
(l(‘r in which castings an* cleaned 
r)f the sand which adheres to them, 
the cylind(*r being made to rotate so 
that the (;astings are made to roll 
and rub against one another. 

Scouring Trough.—A large glazed 
earthenwarci sink us(*d in eonneedion 
^^ilh electro-plating 

Scrap.— Broken-up parts of old cast¬ 
ings ; disused forgings, and any old 
metal which has been discaid(*d. 

Scrap Bars.—Bars of wrought iron made 
from old short jiieces which are 
welded and rolled together into single 
bars. 


Scraper.—A tool of the form illustrated, 
used for scraping (see Sciraiuno). 


Scrapers 
are mostly 
made from 



old files. 
Also a 
similar 
tool for 
w o o d- 



w o r k, 
madefrom 


Soraperfi. 


an old saw blade. Tn illustration, a 


shows a half-round scraper used in 
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scraping bearings and internal curved 
surfaces, b a Ihnje-square us(‘d for 
truing up narrow flat surfac;es or slot 
holes, and c a flat scraper used on 
the end for s(‘rapiiig large plane 
surfaces. 

Scrap Heap.—Jjiterally, a heap of scrap ; 
but ill Ktigine(‘ring the term is used 
in eonnectioii with objects which 
have been niad(‘ wrong, or whicli are 
spoiled in some way, or which have 
b(*come out of dati', so that they are 
of no use. Such objects are thero- 
for(‘ consigmHl to the scrap heap, 
which do(‘s not nec(‘ssarily mean they 
are thrown upon a h(‘ap of scraj), but 
are dispensed with or broken up. 

Scraping.—Th<^ ojicration of jiroduc- 
ing very smooth rntdallic surfactss 
by means of a scjrajxT (see Hed 
Lead) Also the smoothing of 
j)lan(‘d rough timber ]»y means of a 
scrajier. 

Scrap Iron.— Brokem-up and old cast- 
ings 

Scratch Brush.—A brush made of stiff 
bristl(*s, or wires, and us(‘d for clean¬ 
ing u]> articl(‘s which ar(' to Ix' electro- 
})lated Suoli bruslu's, made of wire, 
are also used for ckvining cavstings, 
etc , and in small sizes for cleaning 
tiles. 

Screen.—A network of wiri's forming tlu‘ 
bottom of a wooden ])o.\, and used for 


screening or riddling Also a device 
for intercepting heat. 

Screening. — Separating the coarser 
matter of sand for tlie foundry from 
the finer matter by means of a screen 
Screw.—A cylindrical pi(‘C(^ (‘itlun- of 
wood or 



metal, pro- 
vidi'd with 
a screw 
thread, and 
used for S(i- 
curing one 
piece to 
another, etc 


Sci(‘ws. Tn illustra¬ 


tion, a is 

known as a countersunk lunid, h round 


head, and c (dieese head. 
Screw Bolt.—A bolt. 


Screw Chuck.—^A form of chuck used 
in connection with wood turning, and 
provided with a taper screw on w^hich 
th(^ piece to be turned is screwed. 

Screw Coupling.—^A form of coupling 
employed on the railways for con¬ 
necting togi'thcr two carriages or 
wagons, and in which a screw having 
right-hand and left-hand threads is 
employed for shortening and lengthen¬ 
ing the coupling. 

Screw Cutting.—I’he cutting or forming 
of screw threads either by means of 
dies or a screw cutting lathe. 

Screw Cutting Lathe.—A lather capabk* 
of cutting screw threads by means of 
a suitably shaped tool. In gemu-al, 
it is similar to the ordinary lallu', but 
it is provided in addition with a set of 
change wlu'cls, by the aid of whicli 
the guide scrc'w of the machine can 
be start(‘d at any desired speed, thus 
enabling serew's of different pitch to 
be cut 

Screw Down Valve.—A valve which is 
raised from or shut down on to its 
seating by mi'ans of a ser(‘w\ 

Screw-Driver.—A tool of tfu^ form illus¬ 
trated ; used for screwing up or un¬ 
screwing 
ser(‘w^s for 
timber or 
for metal, 
the scnwvs 8c*ie\\-Driver, 

being pro¬ 
vided with a saw’ cut into which the 
lower edge of the blade of the driv(‘r 
may he inserted. 

Screwed Stays.—Stays for stiffening the 
plates of steam boilers, particularly 
the flat 
])lat(^s of 
the fire¬ 
box and 
the fire¬ 
box casing 
of loco’- 
t y ]) C Screwed Slays, 

boilers, 

and consisting of cylindrical pieces 
.screwed along their length, and pro¬ 
vided with rivet heads at each end. 

Screw Gearing.—A form of worm gear¬ 
ing used for transmitting power from 




Q 
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one shaft to another, hut differing fly press. Called by some a screw 
from ordinary worm gearing in the press, probably because there is a 

fact that the worm is really a form central scrciw which plays its part 

of toothed wheel. in the application of the pressure. 

Screwing. —This term is usually under- Screw Propeller. —See Propeller. 
stood to mean the cutting of screw Screw Sh^t. —shaft to which the 
threads by means of dies, either by screw proj)eller of a ship is secured, 
hand or in a screwing machine, and Screw Thread. —The helical ridge pre¬ 
does not cov('r the cutting of screws ])ared on a screw or a bolt, etc., or in 
in the latlui, which is generally a nut. 

classilied as ‘ screw cutting.’ Screw Wrench. —A spanner provided 

Screwing .Dies. —Dies iis(id for forming with a s(;r(‘w adjustiiKMit for tlie jaws 
screw threads on cylindrical pieces, so that it can be used i-o fit mils of 

either by hand with a stock, or in a various si/a*s. 

screwing mac;hinti. Scribe. —’fo mark out lines and eurves 

Screwing Machine. —A machiiu' d('- on castings and forgings, or on wood, 

signed for the cutting of ser(‘w 1 hr(‘ads ]>y means of a serilx'r. 

by means Scriber. —A form of thick st(*(*l nec'dle or 
of dies. wire, with a hardened shar})-])ointc‘d 

Screwing end; used for marking out lines and 

Stock. — curves on castings and forgings, or 

S(‘e I )i Es on wood. 

(a n n Scribing Block. — A device used for 
Stock) marking out work, 

Screwing and consisting of a 

Tackle. — serilxu* fixed to a 

Screwing Machine. This term vertical ])illar sup- 

in eludes ported on a base 

dies, stock, and taps, as used in the block. 1’he scriber 
formal ion of screw threads. (*an lie adjusted 

Screw Jack. —A jack which depends for for heiglit, and the 

its aid ion on the turning of a screw. bkx'k is movixl 

See also Jack. about the level sur- 

Screw Key.—A sjianner. face of a surfac'c 

Screw Pair. —A pair composed of any plate or a marking- 

screwi^d male ])iece (mgaging with off table. Scribing Block, 

a fcMuale ta])]x*d })iece Scrieve.— SeeSc’RiBE. 

Screw Pile. —A form of ])il(‘ ])rovid(Hl at Scroll. —A machine part having some 
its bas(‘ with a form of screw' so that resemblance to a scroll of jiaper or 
the })ile can bc' scrcwc'd into the jiarchmcnt. 

ground instead of having to be Scroll Chuck. —See CoNCE^iTRie CIhuck. 

drivi'u in (See Pn.e Scrkw ) Scroll Wheel. —A fonn of curvi'd rack. 

Screw Plate. —^A st(*el plate used instead Scrubber. —That portion of a gas jiro- 

of the stock and du's for cutting ducer which contains coke, or j^aw- 

the threads dust, through which the gas is passed 

of screws to be cooled and cleaned, 
under J in. Sculls. —A layiT of metal and slag which 

Screw Plate. diameter. forms on the inside surfaces of a 

The plate vessel containing molten metal (a 

contains numerous tapped holes serv- Bessemer converter, or a ladle, for 

ing as the dies. Included with the example), particularly if the metal is 

plate are corresponding taps, one only allowi'd to cool. 

for each size of screw thread. Scum Cock. —A cock iisixi on a boiler 

Screw Press. —^Another name for a for removing scum and dirt from 
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the surface of the water in the 
boiler. 

Scum Trough.—A trough placed inside 
largo cylindrical boilers for collecting 
the scum and dirt which settle on 
the surface of the water. 

Sealing.—To close the openings of a 
v(;Hst‘l such as a tank, a boiler, etc. 
'I'o fasten up. 

Seam.—A joint; particiilarly a prin- 
(jipal riveted joint in a st(‘am boiler. 

Seamless Tubes.— See Sotad Drawn 
'J'gbks. Also co])pei’ tubes made by 
ele(jtro-deposition, so that they have 
no seams or joints. 

Seam Rent.— Sei' Sj':am Rip. 

Seam Rip.—A tract m e at a circular 
seam of the sludl of a steam hoik*!*, 
extending tlirough a number of rivet, 
holes Such fractures are g(‘nerally 
the result of un<‘(jual ex])ansion of the 
to]) and bottom of the sladl, and are 
mostly met with in (‘xtc'rnally tired 
boihu's, the shell bottoms of which 
are ex})os{‘d to tlie intense heat of the 
furnace gaa(*s, whilst the shell crowns 
are exposcnl only to the heat of the 
steam. Occasionally, seam ri])S de¬ 
velop in boilcTs of the Lancashin^ 
and similar types 

Seam Set.— A set used for closing 
the scams or joints of sheet metal 
work. 

Searing.— A process similar to domestic 
ironing, ap])ht*d to the surfa<u‘.s of 
foundry patti'nis with th(‘ object of 
smoothing the surfacu's 

Seasoned Timber.—Timber whicdi has 
been left exposed to tin* atmos])here 
for a year or two, or which has b(‘en 
otherwise treated with the object of 
getting rid of the sap. 

Seat.— See Seating. 

Seating.—A sort of rest, stool, or foun¬ 
dation for a part of a macihine or a 
structure. Thus the sedating of a 
valve is the jiieee on which the valve 
bears or rests when closed. 'Jlie 
seating of a boiler is the brickwork on 
which the boiler is set. (See Boiler 
Setting.) 

Seating Blocks.—The fireclay blocks 
used for supporting a Lancashire, 
Cornish, or other type of boiler. The 


term is also used to denote the 
mounting blocks on a boiler. 

Sea Water.—Sea water is employed as 
the condensing watiT for the con¬ 
densing engines on board shij). The 
condensers are usually of the surface 
type, so that the condensed steam 
may bo kept separate from the salty 
condensing water, and so used for 
fec'diiig the boilers. 

Secondary Battery,—See Storage Bat¬ 
tery. 

Secondary Bracing.— S(‘e Roof Truss. 

Secondary Cell.—S(‘e S'i'oragk Cej.l. 

Secondary Coil.—In an indiadion coil 
(or a transforimu) that coil which 
delivers current. Jt usually c*onsists 
of a ]jirg(i numb(‘r of turns of line 
wire wound ov(T the ju’iinary coil, 
which itself is wound round a eon* of 
s(jft iron 

Secondary Currents.—Electrical cur- 
r(*nts in the secoiidary coils of in¬ 
duction coils and transformers. 

Second Gear.—Tlu* int(‘rm(*diate gear of 
a thrc*(‘-sp(‘i‘d gear on an automobile. 
The particular g(‘ariiig up which gives 
an intermediate ratio of speed be¬ 
tween the driving wheels and the 
engine. 

Second Moment.—The produ(;t of an 
ar(‘a, a force, a mass, or a volume liy 
the square of the 1(‘iigth of tlu* arm 
(or distan(;e from the axis). ^rhus 
tlio moment of iru*rtia of an are.a is 
a second moment. (Si‘e Inertia, 
Moment of ) 

Second Motion.— Exjilained und(*r 
First Motion. 

Second Motion Shaft.— Ex])lained under 
First Motion. 

Second Tap.—Tn tapping holes three 
taps are usually emjiloyed, the taper 
tap, the second tap, and the plug tap, 
these being used in the order men¬ 
tioned. 

Section.—A part or })ortion, as of a 
works ; or an electric cable, particu¬ 
larly a length of an electric tram¬ 
way, which is insulated from adjoin¬ 
ing lengths or sections. (See also 
Sectional View.) 

Sectional Area.—The area of the cross 
section of a bar, a holt, column, etc. 
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The determination of this area is 
necessary when it is required to find 
the stress in the bar, bolt, column, 
etc. 

Sectional Boiler. —A heating boiler niad(‘ 
up of cast iron sec^tions which ari' 
bolted scMuirely iogt‘thcT. 

Sectional Plan. —The view of an object 
as obtained when looking down on 
the object, assuming the latter to 
have beem cut through at some ])art 
(g(*nerally th(‘ (jcuitre), and the upper 
part having been nunoved 

Sectional View. —A view of an obj(‘ct as 
would be obtaiiu'd by cutting llirough 
the obj(‘ct and looking on the severed 
parts. A sectional view may be a 
sectional front elevation, a sectional 
plan, or a secdJonal end eit‘\ afion. 

Section Colours. —(Colours used liy 
draughtsmen for showing u[) sec¬ 
tional parts on drawings 

Section Insulators. —In oviuhcad (‘h'ctric 
tramway syst(‘nis it is a r(‘gulation 
of the Board of Trade that th(‘ con¬ 
ductors shall b(i divided into lengths 
not exceeding one half-mile Section 
insulators an' special d(‘vices lor con¬ 
necting togetlu'r the dilferent lengths 
or se(!tions. 

Section Lining. —llepri'scmtiiig fiai'ts in 
section on a drawing by line's mcliiu'd 
at 45^ to the horizontal ; in some 
cases a s])ecial arrangenu'nt of line's 
is adoiited to repri'scnt tlu' material 
Thus, light full line's at 45"' represe'iit 
cast irem, line's alte‘rnale*ly full and 
deitte'el, brass, anel so on. (See 
page' 1, ])art ] ) 

Section Modulus. —Se'e Monri.us eiE a 
Skctjon. 

Sections. —See UeiLLKn SEe rieiNs. 

Sector. —^A portiem eif a circle bemndeel 
by an arc anel twe) raelii. 

Sediment. —Soliel matter which settles 
to the bottom of a vessc'l containing 
liquid. 

Sediment Collector. —A ve'ssed used in 
connection with steam boile'rs for 
collecting st'diment fremi the wateT. 
The mud drum of a water-tube boiler, 
feir example. 

See-Sawing. —Dynamos wlik'h are con¬ 
nected ill parallel are sometimes said 


to see-saw when they are not in syn¬ 
chronism with one another. 

Segmental Rack. — See Segmental 
Wheel. 

Segmental Wheel. —A portion only of a 
toothed wheel, i.e. a kind of si'ctor of 
the wheel. Used for giving a c('rtain 
amount of motion to a pinion. Such 
a wliec'l is used, for example, as jiart of 
the mt'(;hanism for a Bourdon gaugi'. 

Segregation. —The act of sc'parating. A 
term us(*d frc'quently in connection 
with steel casting to dt'iiote the 
separating of th(' impurities in tin* 
metal during cooling down, the im¬ 
purities ti'iiding to collect for tfu' 
most jiart in those portions of the 
metal which are tlu' last to solidify. 

Seizing. —Wlu'n one part moves upon 
another, as, for exam])le, a jiiston in 
a cylindc'r, the surfaces in (*ontact 
must be efficiently lubricati'd to 
ensure smooth moveiiK'nl of ihe one 
part ov(‘r the othei. If the lubri¬ 
cation is not effective a peculiar 
action is liable to o(;cur. Thus, the 
friction Ix'twi'en the parts becomt's 
so ('\cessive that the nu'tal at the 
ouU'r surfaces beconu'S heated to such 
an extent that thi' ])arts beconu' 
absolutely wi'lded togetln'r. This 
jx'culiar jdu'nonu'non is known as 
‘seizing ’ It is particularly liable to 
happc'ii with jietrol c'ngiiies unk'ss the 
lubrication is cojiious and (‘ontinuous. 

Self-Acting. —CV'rtain machines or parts 
of machines are said to be self-acting 
when they })eif()iin tlu'ir functions 
entirely without liinnan aid. 

Self-Aligning Bearing.— A term a])plied 
to a bearing which is so designed that 
it ada})ts itself to th(' shafting it is 
intended to support; if, for exampk', 
a shaft intended to he arranged hori¬ 
zontally is set w ith a slight inelina- 
tion, the Ix'aring w ill sc't itself accord¬ 
ingly, so that no undue friction wdll 
result, as w^ould be the ease witli an 
ordinary bi'aring 

Self-Centring. —^A term apjilied to lathe 
chucks which automatically centre 
work in the latlu'. 

Self-Contained.— A machine is said to 
lie self-contained when all the parts 
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are arranged together on a .single bed 
plate or foundation ; thus any move¬ 
ment of the foundation would result 
in movement of the whole of the 
ma(;hine. A vertical engine set on 
one bed plate is an example of a .self- 
contained maehin(\ 

Self-Excitation. —Excitation of the field 
magnets of a dynamo by current 
generated by th('. dynamo. 

Self-Hardening Steels. —Steels which are 
suflieicuitly hard to ridain a cutting 
edge without being (pienelnsi in 
watt*r ; they can b(‘ forgt'd at a red 
h('at. ‘ Mushet ’ steel is a .self-harden¬ 
ing steel. 

Self-Induction. — S('o In i )It ctan ct] . 



Solhiis 'I’lin'ud 


Self Starter. —A device for starting an 
internal (jombustion engine. 

Sellers Screw Thread. —A serc'w thread 
the .section of whieli is as illustrated 
Jt is a staiularfl thrt'ad in the United 
S t a t o. s o f 
A m erica, 
and is very 
similar to 
the Whit- 
'V o r t h 
thread. Jt 
IS, however, 
inferior to 

the Whitworth thn^ad, lieeause the 
tops and liottoms of the thr<‘ads an* 
mad(? hat, instead of being rounded 
oil, and hence fractures are mon* 
liable to develop than they are in 
the oa.se of the Whitworth thrc'ad. 
Semi-Automatics. —A term apjilied to 
certain machine tools, such as turret 
^ lathes, etc . which 

arc not entirely auto¬ 
matic, i (*. tho.se 
vihich pc'rforrn .somi* 
of the operations 
automatically, but 
which require th(* 
attention of a work¬ 
man for otheu’s. 
Semi-Beam. —A canti¬ 
lever. 

Semi-Diesel Engine.— 

A modified form of 
Diesel engine, in 
which the very high pressures and 



Sorai-Diesel Engine. 


tcmperature.s obtaining in the stand¬ 
ard engine are avoided, thu.s en¬ 
abling the construction to be 
simpler and cheaper. The air, 
instead of being c'ompressed to about 
500 lbs. pr(‘ssure per square inch, 
is not usually compress(*d to more 
than about 250 lbs , and a hot 
bull) is utilised for igniting the 
charge. The t‘ngine sliovvn in the 
illu.stration works on a two-.stroke 
cycle. 

Semi-Portable Boiler. — A boiler of the 
locomotive type us(h 1 tc'mporarily as 
a stationar}^ l)oiler. 

Sense.—^A worrl used in the .study of 
Mechanics to mean direction as a])- 
plied to a force. Thus, a force* is 
completely s])eciiied when we know 
its magnitude, its point of ap])li(!a- 
tion, its lino of action, and its 
‘ s(‘ns<‘,’ or direction along the lino 
of action. 

Sensible Heat.—A term ns(‘d in (!on- 
nection with the conveTsion of 
wat(‘r into .st(*am to denote the 
heat us(‘d in heating the water 
from a I'crtain tt*m})('raturo to a 
high(‘r one, i e. heat which is sensible 
to a thermomet(‘r, as opposed to 
latent heat. Thus, if 1 lb. of 
wat(*r at a temperature of t„. is 
raised in temperature to t,s, tlu* 
.seiLsible h(‘at is (t^-t,,) British Ther¬ 
mal Units. (8ee also J^atknt Heat 
OF Evaporation.) 

Sensitive Drills. —A term aj)pli(*d to 
light drills, in. to | in. diameter, 
driven at high .speed. 

Sensitiveness of a Governor. —f'hi.s is 
usually defined as the ratio of the 
variation of .speed to the mean 
speed. Thus, if is the greatest 
speed, the least .speed, and n 
the m(‘an .speed, all in revolutions 
per minute, the sen.sitiveness is equal 

to percentage sensi¬ 
tiveness, 100 ^ ^ . 

Separate Excitation. —The excitation of 
the field magnets of a dynamo by 
current supplied from an external 
source. 
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Separator. —A vessel used in connection Set. —To tix anything in its right 
with a steam on- position, as a plane 

gine, its function iron, a slide valve 

being to arrest any (sec V^alve 8et- 

water carried by ting), (^tc. 

the steam, and so To become hard, 

prevent the water as concrete or 

from entering the mortar, 

engine cylinders, A group of pumps, 

wh(‘re it might engines, etc;, 

lead to damage Also a tool of the 

and break-down. form illustrated. 

Separator, Magnetic, used in coniu'ctioii 

—See Magnetic with the driving Sot. 

►Sepatiatok into ])osition of bolts 

Series Circuit. — An (‘lecinc circuit, wlncfi arc to be a driving lit, the 

through all of VInch the whole'of the scpiare end of tlu' set Ix'ing placed 

current passc's. against the holt head, w hilst the olln'i* 

Series Distribution. —A syst(‘m of ('h'c- end is striu'k tvith a heavy liamincr 
trieal distrihution in \Nhich the cur- Set Hammer. —A smith’s liammcr t»f 
rc'iit is distributed from a singles the form shown Strictly sfu'aking, 


conductor. 


it IS not a 

Series, In. —Explained under In I’a- 

fH 

h ammo r, 

RALLEL. 


s i n e e i n- 

Series Machine. —An electrical gene¬ 


-nrl stead of 

rator or a motor in which tlu* whole ^ 

' I 

bi'iug used 

of the current genorat-i'd by or sup- ft 


to deliver 

plied to the machine [lassi's through ^ 


blows it re¬ 

the fii'ld coils. 

Sot' Jlairinior. 

ceives blows 

Series Winding. —A winding for a 


fro m a 


generator or a motor, llu' u in* passing hammer, being laid on the work being 

continuously Ihrougfi the armature dealt with nu'anwhih' 

and round the lic'ld magnets in Set Off.— Si‘(' Oeesm'J’. 


scries. Set, Permanent. —S(‘c J’ehiman ent 8kt. 

Serve Tubes.— Fin^ or smoke tubes of Set Screw, —A cylindrical ])i('cc screwed 
special design, tlu'st^ having project- for a portion or the wlioh'. of 

ing pieces on the tin* si(l(‘, ns a. result its length, and providetl Avith a 

of which the tubes an* said to be far head of Jicixagoual or scpian^ form, 

more efi’cetive than ordinary ])lain (S(*e illustrntions of l(‘ft and right- 

tubes as regards the quantity of handl'd screws under lu'ading Leet- 

water ('vaporated. Hand e d 

Service Pipe, —A branch ])ipe anIiicIi SGBEW^s ) 

conveys a quantity of fluid from a- Set Square, 
main ])ipe. —A trian- 

Service Wires. —Electrical conductors g u 1 a r 

passing from a main conductor to piece of 

supply current to a building, etc. wood,c('ll- 

Serving. —The winding of wire, canvas, uloid, etc., 

etc., round ropes and bars, with the used by 

object of preserving the ropes, etc , draughts- Square, 

from wear by rubbing. men for 

Serving Mallet. —^A tool consisting of a drawing vertical lines and lines in¬ 
handle and a grooved block, all wood ; dined at angles of 30°, 45°, 60°, 

used for serving. (See Serving.) etc., to the horizontal. There are 
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two such square's in common use, tlio 
45^’ and the GO"" set se^uare, each having 
a right angle, the former having two 
other angles each of A.’)'", and the latter 
one angle of 30"^ and tlie other of 60° 

Setting.—"Fhe fixing of something in a 
right position, as, for example, a slide 
valve in its correct position on the 
valve spindle. (See Vagvk Settijsio ) 
l’'he forming of an offset on a forging. 
(See also Boiler Setting.) 

Setting, Boiler.— S(‘e Boiler Setting. 

Setting Down.—S('e second s(‘nt(‘nc(^ of 
Setting Out Also tlu' flattening 
of a ])ortioii of a forging ])V hammer¬ 
ing with a sledge hammer on a flatter 
or a set ham nn'r. 

Setting of Boilers.- 'I1ie fixing of a 
boiler on a masonry or brickwork 
setting. (S('e Boiler Setting ) 

Setting of Valves.—See Valve Setting. 

Setting Out.—l^ining out or marking 
out Also drawing out an objciot to 
scale 

Setting Over.—Moving the centre of 
the loose headstoek of a laihe out ot 
the line' of ei'iitres in a horizontal 
din'ction, in order that v,ork may 
be turned ta])er instead of ]mrallel 

Setts.—Oblong or cubical stones used 
for the ])aving of roadways 

Sewer.—Annndt'rground chamu'I or pijie 
for carrying away water and ri'fuse 

Scxti-Polar D 3 mamo.—A dynaino which 
has six ])oles. 

Shackle.— An iron or sti'cl loop for tlu' 
attachmeni 
of a chain, a 
wire ro])e, 
etc. Also 
a pic'ce for 
gripping a 
s})ecimen in 
a tensile 
t (’ s ting 
Shackle. m a c h i n e, 

o n e s u c h 

piece being required at each end of 
the specimen. 

Shackle Bolt.—A bolt which terminates 
at the head end in a shackle instead 
of a head. 

Shading.—The work of making a sketch 
or a drawing look more effective, a^ 



by assuming the light to strike the 
object represented in a downward 
direction, making an angle of 45° with 
the horizontal, and showing the lines 
on the side of the object w'hich the 
light first strikes comparatively thin, 
and the lines on the other side thick ; 
or hy otlu'r means 

Shaft.—A length of wrought iron or 
stcc'l bar, generally of round section ; 
used for carrying pulleys, wheels, etc-., 
for the transmission of ])ow'(*r. Also 
a narrow passage, as, for example, 
down to a mine. The t('rm is also 
used to dimotc the wooden handle of 
a hamnu'r, etc. 

Shaft Boss.—An enlarged portion of a 
shaft. 

Shaft Coupling.—Sec f.V)iTj»MN(;. 

Shaft Governor. — Sei' Centrikugal 

(tOVERNOR. 

Shafting.—Two or more shafts coupk'd 
togeth(*r in the direction of their 
lengths, and used for carrying jiiilleys, 
etc., for th(^ transmission of ])ow'er. 

Shaft Tunnel.—The tunnel in the stt'rn 
of a ship through which the projieller 
shaft ])asscs 

Shake.—A crack in timlx'r, or in a brick. 

Shale.—A clayey form of loek. 

Shale Oil.—Oil obtained by distilling 
shale. 


Shank.—Tlie ])art of a tool which e<»n- 
nccts the acting ])art with the holder 
or handle. 'Fhe long part of an 
object, as,for example, th(' main h'ligth 
or the body of a bolt. (See Drill and 
J'arallet. IItmer illustrations.) 

Shaping.—The machining of flat surfaces 


by a tool Avhich is 
made to move over 
the Avork in a Iiori- 
zontal direction It 
is similar to planing, 
but in tlui latter 
operation the work 
mov('H whilst the 
tool n'Tiiains sta¬ 
tionary. 



Shaping Machine.—A Wfiapinp: Machine. 


maeh in e for machin¬ 


ing flat surfaces (see Shaping). The 
illustration show^s what is known as 


the pillar type. 
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Sharpening. —The i^rodiH^tion of a keen (sec Eccentric). Also a wheel or 
cutting edge or a sharp point on a pulley grooved to receive a chain 

tool, generally by means of an oil or or a rope. 

other stone. Sheer Legs. —A lifting arrangement, 

Shavings. —The cuttings or pieces re- consisting essc^ntially of three pillars 
moved by a plane or other cutting or legs with the 

tool. necessary lifting 

Shear. —A rivet, a (iotter, etc., is said to tackle. TAvoof the 

be in a static of shear when it is sub- legs are arranged 

jected to a shearing action. (8cc slightly sloping 

Shearing ) from the vertical in 

Shearing. —The cutting or hroaking one plane, Ix'ing 

through of a bar, or j)lat(‘, forcing connected at the 

one jiortion top. and the third 

of th(‘ bar or i n c 1 i n e s a t a 

})lateto sh(l(‘ greater a?igle, in 

relatively to the manner illus- 

tho other in trat('d. 

the direc- Sheers. —Sec Shears. 

Shoariu^r. tioninVhich Sheet Metal. —Metal in tlie form of 

th(‘ force is sheets or very thin plates. It in- 

applied. (See illustration ) eludes sliced brass, sliect I'oppcr, 

Shearing Machine. —A macliine for cut- sheet iron, sheet lead, etc. 

ting liars and plate's by she'aring Sheet Metal Gauge. —A gauge' sjiecially 
Commemly, such a machine is a aelajitod feir determining the thick- 

combination of a slu'aring anel a ness eif sheet metal, 

punching machines (Se'c Pcnctting Sheet Mills. — The rolling mills emi- 
Machtnhl) j.leiye'el feir the prexluctiem of slice! 

Shearing Strength. —The' strength of a metal. 

material to resist she'aring. It is ‘ She ’ Gauge. —Ex])laine'd under Cyljn- 
tisually measure'd in terns pe'r se^uare' drical (^Auenos 

ine;h. Shell. —The' outer e'asing of a steam 

Shearing Stress. —The' stress in a jiiece boiler. Tn a leie'ei'-type lieiiler it 

such as arive't, a ceitte'r, etc , cxpose'el comprises tlm e^ylindrical barre*!, and 

to shear. It is e'ejual tei the sht'aring the re*e;tangular casing which encloses 

fore'c, generally nu'a.sure'el in tons, the'tiroheix. 

divided hv the' area in square inches Any light holloAv strue-turc. 

of the section which resists failure. Shellac. —A rosineius sub.stane*c made 

Shear Legs. —See Shekr Legs. in the form eif sheets, anel use'el in 

Shears. —A form of scisseirs used for the making eif varnislu's, and as 

cutting shee't metal, ('tc. an insulating material in electrical 

Shear Steel. —Jlliste'r Stee*! (see heading) work. 

is lacking in homogeneity, and te> Shell Bit. —A boring tool Avorkexl by a 
improve the ste*e*l in this respeed- the brace, and having a shajie similar^tei 
bars are arraiigeel into j)ile*s, rehe'ated a gouge 

and then hammere'd or rolle'd down Shell Crown. —The> upper ]iortion of the 
into bars. The resulting stee'l is shell of a steam beiiler 

termed shear ste'cl. Shell Plates. —^The plates eif which the* 

Shear Stress. — Se*e' Shearing Stress. she'll of a steam boiler is constructed. 

Sheathing. —A ee^vering, as, feir example. '^I'hey arc usually made of milel 

for a cable, a shiji’s bottom, etc. stejcl. 

Sheave. —That part of an eccentric Shell Rimer. —A rimer made hollow so 
Avhich is secured to the shaft, and that it may ho fitted to a mandrel, 
which is enveloped by the strap Shield. —See Pence. 
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Shifting Spanner.—A spaniuir which 
may be adjusted to fit various sizes 
of nuts and 
set screws 
^ Shingling.- - 
Theopera- 

Shittirig SpttiiiKM tioilof con¬ 

solidating 

and welding together the particles 
c()ni])osing the balls of metal taken 
from the puddling furnacje, and re¬ 
moving the slag therefrom. It is 
done by siiuei'zing or hammering. 

Shingling Hammer.—A mi'chanically 
operated hammer ust‘d for shingling. 
Oimmonly called a helv(\ 

Shingling Tongs.—Large tongs us(‘d 
for gri})ping the balls of imdal from 
the puddling furnace whilst shingling. 

Ship.— Se(i Steamship. 

Shipper Mechanism. — A meijhanism 
used on planing mac hines, wherc'hy 
the driving bedt is slultc'd auto¬ 
matically from one })ull('v to another, 
through the motion of the table it¬ 
self, in orcicn* to reverse* Ihc' dirc'ction 
of motion of the tabic*. 

Shipping.—A term sometimes usc‘d to 
dc'iiche the placing of a driving belt 
cm a pulley whilst the lattcT is m 
nmtion 

S.H.M.—Abbreviation for Simple Har¬ 
monic Motion. 

Shock (KlcciricaJ). — The disturbing 
emotion occasionc'd to the human 
body by the passage* through it of a 
jiowerful current of elc'ctricity. 

Shock (Mechanical ).—A more or lc*ss 
violent apjilicatioii of a force to 
something, as the sudden dropping of 
a load on to a chain, or the impact 
of a moving mass of fluid in a length 
of pipes against an olistructing 
metallic wall, as in water hammer 
action. Idle stresses resulting from 
shocks are usually (*xccptionally 
severe. 

Shock Absorber.—Generally, a device* 
for preventing shocks. 

A device applied to motcjr cyclc*s 
whereby all shock which tends to 
result from the changing of the gears, 
etc., is absorbed. 

Shoe.—A suitably shaped casting or 
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forging used as a base piece for in¬ 
clined or vertic;al timb(*r posts. (See 
also Brake Shoe.) 

Shooting.—Planing the edges of jjieces 
of timber. 

Shooting Board.—A board sjiecially 
adapted for holding pieces of timber, 
the cflges 
of M Inch 
are to be 
planed. 

Shop. — 

Short for 
w o r k- 
shop. 

Shoring. Shoolm^ Board. 

The erec¬ 
tion of timbc*r cjoustrudions against 
weak waJIs of buildings with the 
obj(‘ct of 
gua rding 
ag a i n s t 
collajise of 
the walls. 

Short. — Sec 
S 11 o R T 
CirceIT. 

Short Circuit. 

—A short Slioring. 

]) a t li o r 

short cut tak(‘n by an clt'ctrio current, 
or a volume of fluid, whereby the 
cuir(*nt or fluid avoids travelling along 
a certain ])ortion of its intend(‘(l jiath, 
leaving the ])ath at one point and 
joining it again later. 

Short Column.—A short column may 
be d(*fin('d as oik^ which is so short 
that it would fail by crushing, and 
not by buc'kling, as a result of the 
load which it su])])orls. 

Short D Slide Valve.— The ordinary 
J) slide valve, as distinguislu'd from 
the long T) slide valve. (See Lono 
D Slide Valve ) 

Shortness,— See ('old Short and Red 
Short. 

Shortness of Water.—A steam boiler is 
said to b(*eomo short of water if the 
water level falls to such an extent 
that the furnace crowns become 
bared, so that overheating and col¬ 
lapse are liable to occur To guard 
against this danger it is customaiy 
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to fit a low water alarm of some kind, 
so that in case the Jevel of the whaler 
falls much below tlie normal level, 
and before it reae.hes the level of the 
furnace crown plates, the alarm 
will be given in time to enable the 
fireman to bring the k^vel up to the* 
normal before damage results. (Set* 
Low Water Safety VAi>VE.) 

Short Shunt.—Explained under the 
heading Long Shunt 

Shoulder.—A ju'ojtictmg part. A sup¬ 
port, "Lhe beginning of an enlarged 
part of a shaft. A collar on a shaft 
j]iay b(' n‘gard(‘d as a shoulder. 

Shovel.—A tool consisting of a suitably 
shaped piece of thin plait*, and a. 

wooden (tir iron) handle 
Used ftir raising earth, ctiaL 
etc. 

Shrinkage.- A reductitm in the 
volume of an object frtun 
cooling or other cause. 
Shrink Fit. — 'Fhe fit of one 
part into another by the 
m(*thod t)f shrill king tin. (St‘e 
Shrink IN t? On.) 

Shrinking On.—The opera!itm 
of ]ilaeing cranks on crank¬ 
shafts, whet‘l tyres on vvht‘t'ls, 
and so on, in llit* folloAving 
maiint'r .—I'he part to be shrunk on, 
say a crank, is bored to a tlianit‘ter 
slightly less than tlie tliamt*ter of the 
shaft. It is then ht*a1(*d so that the 
hole enlarges sufficiently to alltiw of 
the crank being slipjied on to the 
shaft. Wht'n the crank cools tlown, 
it ctintracts and grijis tht* shaft with 
t*nornit)us force, so that it is efteetu- 
ally secured A round key is stune- 
times fitted as an additional security 
in the case of a crank and a crank¬ 
shaft. (See Round Key.) 

Shrouded Wheels.— See Shrouding. 

Shrouding.—Strengthening the teeth of 
wheels by filling in (during casting) 
the spa(;es between the teeth at th(i 
.sides of the teeth '^J'he .shrouding 
may be done at only one or at both 
sides, and may be cxt(*nded only to 
the pitch circle from the root circle, 
or to the tops of the teeth. When 
both sides of the teeth are shrouded, 


only one wheel of a pair can be thus 
strengthened, as the other wheel 
would foul the first if not left plain. 

Shuffs.~A term applied to bricks 
which are full of small cracks. 

Shunt. —To cause a portion of an elec¬ 
trical current to leave* a main circuit, 
re-entering it later. Also a device 
which effecTs this. In railway work, 
to riimove rolling stock from one line 
of rails to another 

Shunt Circuit.—A sort of branch circuit, 
through Avhicli a ])ortioii of (uirr(*nt 
from a main circuit flows, eventually 
joining the* main circuit. 

Shunt Machine.—A dynamo or a motor 
with a shunt av hiding. 

Shunt Winding. — A winding for a 
generator or a motor so a,rrangi‘d that 
a portion only of the main current 
is u.sed for exciting tin* field magiu'ts, 
insti'ad of the Avhole currt*nt, as m a 
.s(‘ries A^nnding. 

Shutting Down.—A t(*rm used to d('- 
note the closing of a works for a 
period; the stop])ing of a powi'r 
plant, etc. 

Shuttle Armature.—A form of arinatun*, 
the section of Avhicli somewhat re¬ 
sembles that of short, thick H or I 
girder. 

Side-by-Side Engine.—A horizontal 
compound st(*ani ('ngine in w'hi(;li 
the high-pr(*ssurc and tlu^ low^-yiri'S- 
sure cylinders are jilaced side* by side, 
\iitb a space* bc'twccn, the pow'(*r d(*- 
A'cloped in tlu; cylinders being trans¬ 
mitted by m(*ans of separate piston 
I’ods, connecting rods, and cranks to 
a common crankshaft. Sometinu’s 
called a cross-com})ound engine. (See 
also Tandem Compound Engine.) 

Side Car.—'JIio car attach(*d to the 
motor cycle of a motor cycle com¬ 
bination. It is generally made to 
carry one, but in some cases two 
passengers. 

Side Chisel,—^A cliisel spi^cially adapted 
to Avood turning. 

Side Elevation.—'That yiart of the draw¬ 
ing of an object which represents the 
appearance of the object when looked 
at from the side. 

Side Lever Marine Engine.—^A steam 
250 



Shovel. 



DICTIONARY OF ENOINEERINC 


engine of the beam type, with the 
working beam, howtiver, placed near 
the floor, instead of overhead. Jt 
was at one time miKjh usc'd in marint* 
practice, but has now l)een almost 
entirely superseded by other types. 

Side Rake.— See Kake. 

Side Slip. —^An aeronautical term signi¬ 
fying a broadside movement of the 
craft; or, ai)pljcd to motor cars, Ihc 
sideways movement of the vehicle 
due to sljp[)ing on greasy roads. 

Side Tank Engine.—Locomotives hav¬ 
ing wat('r tanks at the sides of th(‘ 
boiler are termed side tank engines 

Side Tool. —wood-turning tool so 
called liecause it is {uhijitefl to cut ting 
surfaces which li(' in ])lanes ])erpen- 
dicular to the axis of (lu* latlu;. 

Side View —The side eicwation of an 
object. 

Siemens-Martin Process.—^A modified 
Siemens process of ste(d-making. Jn- 
stead of adding pure oxidised orc‘s to 
the molten metal (s(‘e below), a larjrc* 
quailtity of scrap wrought iron or 
steel, much in exc'css of the ])i 2 iron, 
is a(ld(‘d gradually. In this way th(‘ 
carbon is reinovi'd to the extent 
re(|iiired, aft('r which spiegeleisen, 
tog('ther with ferro-mangaiK'se, is 
added for th(^ ])ur])ose- of jirovdding 
th(^ carlion neet'ssary to convert the 
iron into steel 

Siemens Process of Steel-Making,—TJiis 
process is carried out by melting a 
quantity of pig iron in a regonerativi' 
furnace, and them adding to the 
molten mass from time to time pun* 
oxidised ores, wdnch have the cfleet 
of removing the carbon (and silicon) 
in the iron, and so heaving moltc'ii 
wrought iron. 'JMie wu'ought iron is 
then converted into sti'cl liy adding 
spiegeleisen, w^hich provides the 
carbon necessary to produce steel of 
the desired quality. A quantity of 
ferro-manganeso is also frequently 
added with the object of restoring 
the malleability of the metal and 
assisting in carburising the iron. 

Sieve —^An implement for separating 
coarse matter from finer matter, and 
generally consisting of a meshwork 


of wire placed at the base of a con¬ 
taining box. 

Sifting.— See Screenij^g. 

Sight Feed Lubricator. —A lubricator 
deriving its name from the fact that 
the ]ubri(;ant can be 
seen passing in drops 
through a glass screen 
or tube so long as the 
lubricator is in action. 

Sight Holes. —Small holes 
])r(‘partid in tlic lowc'r 
portions of the narrow 
wati'i* spao(‘s of vertical 
and loco'-type boilers 
to ri'iidc'r these ])arts a 
little more access]hk* for 
el(*aning and inspection, 

'I'hey arc usually of 
ellqitical form, and an* 
fitted withint('rnal doors 
or lids. Also holes in the sides of 
blast furna(*es, cupolas, <*te , through 
wliieh the jirogress of the melting of 
the metal may lie observed. 

Silencer.—A device nsi'd in coiUK'etion 
wdih internal combustion engines to 
ri’iider the 
explosions 
w^ h i c h 
occur in 
the eylin- 
d r o r 
cyli nd(‘ rs 
more or 
l(‘.ss (]uit‘t. Sik'iieors. 

W i t h o u t 

such a devic(^ the explosions would 
sound like tin* re])oris from a maxim 

Silica.—Silicon dioxide. It is a highly 
ndractory subslanci*, and is largely 
used for the mamifactun* of fire clay 
and fire bricks ('hemical formula, 
SiOo. (See Silica Brk ks.) 

Silica Bricks. —Thest^. bricks are much 
used in th(' building of the roofs, etc., 
of regenerative and reverlieratory 
furnaces. They expand considerably 
on being heatiHl, a fact to be taken 
into consideration ; they are not suit¬ 
able for such parts of furnacjes as are in 
contact with basic materials or slags. 
Silicate Cotton (or Slag Wool). —Slag 
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from blast furna(;es which has been 
subjected to the action of sienm jets 
It is much used as a covering for 
boilers and stc'am pipes. 

Silico - Manganese. — Iron containing 
consid(^rable quantities of .silicon and 
manganese. 

Silicon.—A non-nietallic eh'nu'nt, occur¬ 
ring abundantly in nature in coin- 
liination with oxygen (see Kilu’a). 
It is jwe.sent in small quantities in 
most irons and ,st(‘els. (-liemical 
symbol, Si. 

Silicon Bronze.—An alloy of eoppc'r and 
silicon of considerable kaisile .strength, 
and very ductile if the silicon is not 
present to a greater extent than 
about 3 per (“cnt. 

Siliconeisen. —Iron containing 5 to 
7,*5 per cent, of silu-on 

Silicon in Cast Iron.—Tlie (dfcct of 
.sdicon in cast iron is to naidcr the 
m(‘tal weak and liritth', but nior<‘ 
fusible. It assists in tfie siqiaration 
of carbon as graphite. 

Silicon Pig.—See Siliconeiskn 

Silico-Spiegel.—A combination of sjne- 
gcloisen and silicon. Jt is ma(l(‘ u.s(‘ 
of in th(* manufaedure of steel eastings 
for the ])urpo.se of ])reventiiig th<‘ 
formation of blow-holes m ilu* 
(listings 

Silver Bath.—A bath used for silviu' 
plating, and containing a .solution 
of a silvi'r .salt, and a. silvi'r plate 
Th(‘ latter ser\es as the anod(\ and 
th(‘. iiK'tallic*- ob]e(d. to b(* jilated as 
the cathode. 

Silver Plating.—The coating of metallic 
objects with silver by nu’ans of an 
eh*etric eurrent. 

Simple Governor.—Si'c Watt ft i > verts < )R. 

Simple Harmonic Motion.— Sc(' Har¬ 
monic Motion. 

Simple Machines.—The Ji'vct, the in¬ 
clined plane, the ])ull(‘y, tlie serew, 
the wedge, and tlu* wheel and axle 
W'ero at oni^ tinu* known as the 
simple machines. 

Sine Galvanometer.—A galvanometer so 
designed that the sine of the angle 
of defleetion of the needle is directly 
proportional to the strength of the 
current pa.ssing. 


Single-Acting—A terra apjilicd Id 

engines, .steam hammers, etc., in 
which the working fluid acts only on 
one side of the piston. 

Single Belting.—Driving belting coii- 
.sis^ing of only a single thickni'.s.s of 
belt, as ojipo.sed to that consisting 
of a double thickness. (See Doi jiH': 
J^eltino ) 

Single Butt Straps.—Butt strains n^cd m 
eonnection wuth butt joints, and 
wliieh con.si.st of .single ])lati‘s nr 
straps, i e. on(‘- on ojk^ side only of 
the jdates to be joined togctlwr 
hist (‘ad of OIK' on ('ach side, a s m 
the ca.se of doiihh* butt straps. 

Single Curve Teeth.--Wheel tta th of 
the involute form ; ealJi'd .singit' 
curve t(‘eth Ix'cau.se both face's and 
flanks are ni/ide to one' eur\(‘, viz. 
the involute', whereas in te'cth of the' 
eyeloielal ff>rm the face's are inaeki 
to the epi-eycloidal curve, and the, 
flanks to the^ hypo-cycloielal curve*. 

Single Flue Boiler.—A Cornish boile'r. 

Single Gear.—An arrange'inent of ge'ar- 
ing in wliich tluTc are* only two 
whe'e'Is working togetlu'r, viz. one 
driving whe'e'l and one' driven whee*!. 

Single Helical Gearing.—S]>ur whe'els 
and ])ini()ns provided with .single 
helical toe'th. 

Single Helical Teeth. — He'lie'al te'e'th on 
sj)ur whe*('ls and jiinions which run 
couipli'tedy aeu’oss the 
rim in one eliioction, 
inste'ad of being .so 
shaped that whe'ii 
looke'ddown upon tlu'y 
haves the form of a 
shallew V, as in tlies 
ca.so of double heslical 
te'oth. 

Single Phase.—A term 
u.se'd ill connection w ith 
an alte'rnating curremt, 
whicli is supplied by 
a ge'ne'rator m whicli 
tiu're is only one curremt through 
the armature*. 

Single - Ported Valve — The ordinary 
slide valve*, as di.stinguishe'd from the 
Hoitrle-Ported kSlide Valve. 

Single Purchase.—Toothed gearing com- 
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prising only one spur wheel anil one 
pinion. 

Single Reduction Gear. —A reduction 
gear in which there is only one pair 
of whc'els ill gear to effect the reduc¬ 
tion of speed. 

Single Riveting. —Jliveting in which 
only one line of riv^cts is enijiloyed 
(si^e also JJouBDK 
Klvetjng and 
'iriiEjiLE Rivet¬ 
ing). In the 
case of a butt 
joint there is a 
single line of 
rivets on each 
side of the joint 
Single Shear. — A 
pi(‘(;c is said to 
\)c in single shear 
wlicii there is only one section to 
1)0 sh(‘ared through in ordi'i* to cause* 
it to fail instead of two (sih* Doitble 
S niiiAK). Till* rivets of a lap joint, or 
of a butt joint with singli* strajis, 
are in single shear, whilst those of a 
liutt joint with double strajis are 
in double shear. 

Single - Threaded Screw. - A scri'w 
having oidy a single thriwl, in con¬ 
tradistinction to one having two 
or more threads (So(‘ Mri/rirnE- 

'i’lJKICADED Sc'Rl^VV ) 

Sinking. —EAjdaini'd under Fi.oattno 

Sinking Operations.— The ojicralions in¬ 
volved in exi^avating, mining, etc 

Sinking Pump. —A puin]i used for 
puin])ing water out of excavations, 
mines, etc 

Siphon.—S(‘c Sv rnoN. 

Siphon Lubricator. —8cc Syi'iion Li bki- 

CATOB 

Site.- —A plot of ground for a building, 
etc 

Sixteenth Bend. —A bend pipe, the 
length of which, nii'asurcd along the 
centre line, is eijual to one-sixteenth 
the eireumferenei' of thi^ circle of 
which the centre line forms a ])ortion. 

Six-Wire System. —A systciii of ek'c- 
Irical power distribution, in which 
five generators are connected with 
six conductors. 

Skate. —The long contact bar fixed 

2r>3 


under an electric car working on the 
surface contact system, and used for 
collecting the electrical current. (See 
Surface Contaijt System.) 

Skeleton Drawing.—An outline draw¬ 
ing, with internal details omitted. 

Skeleton Girder.—A name sometimes 
ap])li(‘d to a lattice girder. 

Skeleton Pattern.—A foundry pattern 
wdiich is prejiared to produce only 
the outer formation of the casting 
rcijuired, othi;r nuians being einjiloyed 
for ])roducing the inner })ortions. 

Skelp.—A rectangular jilate of wrought 
iron or steel whii^h is to he bent 
round and formed into a hollow 
cvlindrical piece. 

Sketch.— See Friokhanj) Sketch. The 
term sk(dch is somctinH‘s ap])licd to 
a roughly constructed drawing, mad(‘ 
as a pridiminary to a more elaborate 
and largi'r drawing. 

Sketch Book.—A hook iisi'd by draughts¬ 
men for making skidches in. The 
pages are commonly ruled with 
SI)uares, which siin])liti(*s the work of 
skctchuig ficehand. 

Sketching. -^Th(‘ production of free¬ 
hand ski*tches. (Set* Freehand 
Sketch ) 

Skew Arch.—An arch which is sot 
ohUijiicly on its abutments. 

Skewback.—A course of masonry or a 
heavy stone, against which bears one 
of the voussoirs of an arch. 

Skew Bevel Gearing.—A foini of hevid 
gearing in wliich thi* teeth of the 
wheels, instead of 
being straight, are 
sliapi'd in the 
manner shown by 
the illustrations 
It is claimed that 
with this form of 
gearing backlash 
is entirely climin- 
a t e d, and t h e Skew Bevel (Joaring. 
drivMiig much 

smoother and ijuieter than with the 
ordinary bevid gearing. 

Skew Bridge.—A masonry bridge, the 
arch or arches of which arii set 
obliquely to the road (or the river) 
which it sjians. 
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Skew Gearing. —^Toothed gearing of 
si)Ocial form illnslrated. (See also 
Skew Bevel Gear¬ 
ing.) 

Skidding. —The drag¬ 
ging of a wheel on 
a rail, or the slip¬ 
ping sideways of a 
wheel on a road. 
Skimmer. — A suit¬ 
ably shaped ])ie(*e 
of metal used for 
])reventing tin* sur- 
I'fice niaierial m a 
Skou (Umnn^ foundry ladle from 
])nssing into tli(‘ 
mould when pouring. 

Skimming. — Holding hack the surfa<e 
material in a foundry ladle v\ luui 
pouring, by means of a. skimmer. 
(>}(‘(‘ Sktmmeh ) 

Skimming Gate. —A gate lor a mould 
S 2 )eeially provid(;d for retaining the 
sullage. 

Skin. —An outer surface or layer of 
m(‘tal, as of a boik'r ]date, ede 

Skin Currents. —Kleetneal currents of 
short duration which tend to flow 
through the outer jxu’tions of a con¬ 
ductor, i.e. about the skin of the 
metal rather than through the interior 
portions. 

Skulls. —Sec Sculls. 

Slab.— A mass of metal or oUht 
material; gem^rally of ratlua* thin, 
flat foT’in 

Slabbing Machine. —A form of milling 
machine specially adaj)t(^d for h(*avy 
AVijrk 

Slack. —Vc*ry small broken coal. 

Slack Fit.™ The fit of on(‘ part into 
anoth(*r such that the om* ])art can 
be easily moved about or ('ven shak(*n 
slightly in the other. 

Slacking Back.— The working loose of 
nuts, keys, etc , gcuicrally as a result 
of vibration or shoek 
Slacking Down — See JIambincl 

Slacking Off.—A term used to denote 
that the business of a fii’in is be¬ 
coming less brisk than it was. 

Slack Side. —That side of a driving belt, 
rope, or chain which sags ; or the one 
which is subjected to the kisser tension. 



Slag.—The matter which forms in a 
furnace, and which floats on the 
molten metal, during the melting 
of iron. Vitrified cinders, scoria, 
etc. 

Slagging.—Tlui running out of the slag 
from a furnace. 

Slag Hole. —A hole in a furnace through 
which the molten slag may be run 
out. 

Slag Wool.— See Silicate Cotton. 

Slaking.—Th(' cooling of the ashes, 
elink('r, etc , drawn from the furnace 
of a. st(‘am boik'r, etc , by throwing 
cold wat('r on them. This should 
always be done well away from the 
hoil(‘r, since otherwise' it. is liable to 
cause' se've'rc cxte'i nal corrosion of Ihe 
heiilcr f)lat('s 

Sled. -A elcvice' for (iolk'cting the 
e'k'ctrie' eairrent fre)m tlu* under- 
gre)unel conductors e^f an I'le'ctrie 
tramway system. A sliding ee)ntaet 
drawn afte'r the e'ar. 

Sledge.— See Sledge Hammer 

Sledge 
Hammer. 

- A large, 
h e a v y 
ham m er 
w i t h a 
I o n g 

sliaft' .Jltiminor. 

Sleeker.—A 

toed use'd by moulele'rs for smooth¬ 
ing and finishing off the surfaee^ of 
111 e) ul ds. 

It is made 
ill a great 
variety of 
form s. 

(See Bead 
Sleek e r 
and But- 
Te)N Slee¬ 
ker.) 

Sleeking. — 

Smoothing and finishing off the sur¬ 
faces of menilels. 

Sleeper.—massive jiiece of timber for 
supjiorting a heavy wenght. In rail¬ 
way work, one of the heavy balks 
ove'r which the railway lines are^ laid. 

Sleeve.—hollow cylindrical jiiece 
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through which j)aasca a rod or a 
spindlo, etc. 

Sleeve Bearing.—shaft bearing in the 
form of a sleeve. 

Sleeve Joint.—A joint used in connec¬ 
tion with electrical wirings and con¬ 
sisting of a metal tube or sleeve, into 
which the wires are threaded, after 
which they are soldered. 

Sleeve Valves.—Valves of a special 
form used on c(‘rtain petrol engines, 
and consisting of thin hollow cylinders 
l>rovided with ])oris, thes(‘ communi¬ 
cating at int(‘i-vals with orifices or 
slots formed in the walls of the 
cylinder when th(‘ valves move u]) 
and down 

Slewing.—The turning round of a (traiu^ 
so that tlie hook or the load inovi s 
in a circular dire(;tion. 

Slewing Gear.—1'he gear by means of 
whicli the shnvingof a crane iseii'eided 

Slicing Bar.—A long bar used liy 
boiler firemen ; suitably shaped at 
th(‘ end so that it is w<‘ll adapted 
for breaking up clinker and cleaning 
out b(‘.tweeu the firebars. 

Slicker.—See Sleeker. 

Slide.—A term aj) plied to various 
objects which, liy sliding over a 
surface, serve to open or close a 
passage; as in a carlmrettcr, for 
example. (See Sjadks.) 

Slide Bars.— Explained und<*r Slide 
Block.s. 

Slide Blocks.—Suitably shajicd ea.st iron 
or mild st(*el ])i(‘ces secured to the 
<‘r()s.shead jiin 

- - ^ ]) 1 n of a 11 

- engine cross - 

—_A-and 

made to slide 
between suit¬ 
able g u i d e 
bars or slide 
bars, so serv- 
ing to guid(j 
the crosshead in a straight path, and 
preventing any upward or downward 
movement of the crosshead, such as 
would otherwise be liable to take 
place on account of the thrusts of the 
connecting rod. In illustration the 








Slide Blocks. 
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Slider t'rrtiik ('linm 


slide bars are shown at A and the 
blocks at B. 

Slide Calipers.—See Calipers. 

Slider Crank Chain.—A kinematic chain 
of the 
form illus¬ 
trated. It 
is the 
simplest 
form, but 
one from 
w' h i c li 

several useful contrivanees are de¬ 
rived. 

Slide Resistance.—^A rheostat in which 
a sliding contact is employed for 
increasing or decreasing the total 
resistaneii in circuit 

Slide Rest.—That jiai t of a lathe whicli 
travels with the cariiage along the 
lathe bed, and which carries the 
cutting tool with it. 

Slide Rule.—A form of rule provided 
with a sliding portion, and used for 
making rajiui eale illations. It is 
invaluabh^ to all who hava' many 
ealeulatioiis to make% producing the 



Slide Kulo. 

results far more cpiiekly than any 
contracted mathematical methods, 
and the results are geiuirally suflfi- 
(dently accurate for all jiractioal 
])urposes. 

Slides.—This term is miscellaneously 
used to denote either parts wliich 
slide over guiding surfaces, or the 
guiding surface's themselves. 

Slide Valve.—A valve of the type illus¬ 
trated under I^ouble-Ported Slide 
Valve and J) Slide Valve. Usi'd on 
steam engines for regulating the flow 
of steam to and from the engine 
cylinder. 

Slide Wire Bridge.—An electrical bridge 
for measuring low resistances, and 
deriving its name from the fact that 
a special slider is made use of. 

Sliding Bed Plate.—A cast iron bed 


255 





THE BENNETT COLLEGE 


plate for a bolt-driven dynamo, the 
bed plate being so dosigii(‘d that it 
can be moved forwards or backw^ards 
so as to alter the tension in the belt. 

Sliding Contact.—The contact of one 
part with another, when one slid(*s 
over the oUkm*. (See also RoLi.iN(i 
CONTAC'r ) 

Also an electrical conducting piece 
arrangt'd tt) slab' from one (tonductor 
to anotlier for the purpose of con¬ 
necting up a circuit. 

Sliding Fit.—A tit of one part into 
anotlu'r such that the one may slide 
w^itbin th(‘ other, but without any 
sla(;kness. (See Feather Key, for 
example ) 

Sliding Friction.—'Phe friction resulting 
from the sliding of on(‘ body upon 
another, as opposed to that resulting 
from the rolling of one body ipxm 
anoth(‘r. 

Sliding Key.—A sunk k(‘y provided 
with a gib luaid at each end, and 
iitted closely in a 
pulk‘v or whe(‘l 
boss, but loosely in 
the shaft, so that 
it can slide \Nith 
the pull(‘y or v\h(‘(‘l 
along the shaft 
L> -J Sliding Pair.-A 

Slitling K('v. lower pair, betu(‘en 

the tvo elc‘nu‘nts 
or ])arts of vliieh sliding takes ])lace 
A piston and the cylinder in vhieh 
it works constitute together a sliding 
pair. 

Sliding Pulley.—A pulley vhieh is so 
secured to a sliaft that it is com¬ 
pelled to rotate with the shaft, but 
which is ncvcrthehiss fri‘<‘ to ino\c 
along the shaft. 

Sling.—A co])])er wdre support from 
Mhich articles to be elcotro-plated are 
sus])cnd(‘d into the plating-bath. 

A hanging rope or chain in the 
form of a loo]> for supporting a load 
from a (;rane, etc. ; or a rope, or chain, 
with suitable hooks, used for the 
same purpose. 

Slinging.—Fastening heavy loads by 
means of ropes or chains to cranes 
and lifting tackle. 



Sling Stays.—Stays of bar form used for 
supporting the top of the firebox of 
a loco’-type boiler from the shell 
crown. 

Slip.—'I'lie sudden descent of a mass of 
material which has been temporarily 
ludd u]) ill a blast furnace (see 
S<‘aee()LI)TNg) (See also 'Slip’ of 
BE i/r, ‘ Slip ’ of Induction Motor, 
and ‘ Slip ' of Pump ) 

Slip Knot. knot ti(‘d on a ro])o in 
such a way that, il Ixxiomes tightened 
Li]) as tlu‘ load comes on the rope. 

‘ Slip * of Belt.— A driving Ixdt is said to 
slip when, through Ix'ing overloaded, 
t(X) slack, or gn‘asy, it fails to trans¬ 
mit the whr)l(‘ of the mot rim from 
the <lriving to the driven pulley. 
(See also Creeping of Belt ) 

* Slip * of Induction Motor.—The differ¬ 
ence between the spi'cd of the arma¬ 
ture and the speed of the revolving 
field It is usually cx|)r(‘ssed as a 
fraction. Jf N, sjieed of armaturi', 
and N,--sp(‘cd of field, then Slip 

^ The value of lh(‘ ‘ slip ' for 

N, 

imxlern nuiediines of JO horse power 
and ipiwards varies from about 2 ]>(M’ 
cent at no load to as much as 8 per 
(•('lit for full load 

‘ Slip * of Pump.—The ditfereiu c lie- 
twiHMi th(‘ actual volunu' of water 
])unipt‘d m a given time and the 
volume sw(*pt out by the jilunger in 
that time. It is usually expri'ssed 
as a perec'ntage. ’I’hus, sup])ose a 
)>!unger is 10 in diameter, and has 
a stroke of 20 in. Then in one 
stroke it will displace a volume of 

10 clOy-785x20 

-- *908 cmb. ft. If the 

1728 

a(;tual water jiumped in one stroke is 
•700 cub. ft., then the ‘ slip ’ of'the 
jninip for one stroke is -908—-700 
-•208 cub. ft. Expressed as a 
•208 

percentage this is 100—22-9 per 

cent. 

Slipper.—^A slide block. 

Slipper Block.—A slide block. 

Slipper Guides.—Slide bars. 

Slitting File.—A file, the section of 
which is thus, ^. 
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Slope, Virtual. — See HYDRAtrLir 
Gradient. 

Slot. —^An aperture (generally of rec¬ 
tangular section) in a plate or panel, 
etc, ; or a groove, as, for example, 
a keyway in a shaft. 

Slot Drilling Machine. — A drilling 
machine capable of cutting slots by 
means of a drill which is made to 
travel in a straight-line direction 
whilst cutting. Such work is mostly 
done by vertical milling machines. 

Slotted Armature. —An armature pro¬ 
vided with slots for the reception of 
the coils so that the latter will bo 
protected against mechanical injury. 
(See illustration of Armature.) 

Slotted Conduit.— A conduit used in 
connection with ciectric tramway 
systems, in which are carried the 
conductors, a suitable slot being 
formed in the ground to enable a 
travelling conductor to gather the 
current from the main conduc^tors 

Slotted Crosshead. —S(‘e Donkey Cross¬ 
head. 

Blotter. —See Si^otting Maghtne. Also 
a man who has charge of a slotting 
machine. 

Slotting. —}*erforming work on a slot¬ 
ting machine; mor(‘ })artieularly, 
the vertical euiting of key ways, slots, 
etc. 

Slotting Machine. —A machine tool for 
inacdiining vertical surfaces, the work 
b(*ing fastened to 
the table of the 
machine and the 
tool having a re¬ 
ciprocating vert i - 
cal motion. 

Slow Speed Engine. 

—^An engine which 
makes compara- 
Slotling Machine. tively few' revolu¬ 
tions per minute. 
Generally, an engine which does 
not make more than 100 revolu¬ 
tions per minute would be regarded 
as a slow speed engine, but much 
depends on the type of the engine, 
and there is no definite classifica¬ 
tion of high speed and slow speed 
engines. A large cotton mill engine 
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making 100 revolutions per minute 
might be termed a high speed 
engine of its class, since such engines 
commonly work at speeds between 
60 and 80 revolutions per minute. 
On the other hand, certain engines 
running at 200 revolutions per 
minute might be regarded as slow 
speed engines. (See also High 
Speed Engine.) 

Sludge.—Semi-liquid mud ; essentially 
such as settles on the bottom of 
steam boilers or other vessels eon- 
taining water. 

Sludge Cock.—A cock for removing 
sludge from a vessel such as a boiler. 

Sluice.—A form of gate for controlling 
the flow of water in a canal, a channel, 
etc. 

Sluice Valve.—A valve of the type 
illustrated. 

Slurry. — A semi-liquid 
mixture, as of ganister; 
used in repairing the 
linings of furnaces, etc. 

Small Coal.—Coal in the 
form of small lumps. 

Particularly coal whicdi 
has pass(‘d through a 
coarse sieve. 

SmaU End.~The cross¬ 
head end of an cngiiu* 
connecting rod. Sluice Va.J\c. 

Smee Cell.—A voltaic c(‘ll 

in which zinc and silver are used as 
the electrod(‘s, and dilute sulphuric 
acid as the electrolyte. 

Smeltery.—A place where smelting is 
carried on. 

Smelting.—The various operations tn- 
volved in the separation of a metal 
from its oni by fusion. 

Smelting Furnace.—^A furnace specially 
adapted to the smelting of metallic 
ores ; a blast furnacie, for example. 

Smith.—One who works metals. A 
man who w^orks principally on 
wrought iron and mild steel is gener¬ 
ally known as a blacksmith ; one 
w^ho works tin as a tinsmith, and 
so on. 

Smithing.—Smithing is practically the 
same as forging, but some restrict 
the former term to mean the manu- 
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facture of small articles carried out 
at a smith’s fire. 

Smithy.—A forge. A place where 
metals are worked. 

Smoke.—Smoke consists principally of 
very fine unconsumed particles of 
carbon, and is g('ncrally the nisult 
of having an insufficient supply of 
air, or a sluggish draught. It is 
most liable to be produced when 
heavy charges of fuel are thrown on 
to the fires, since even if, normally, 
the air supply and the draught are 
satisfactory, there will at such periods 
be insufficient air and therefore a la(;k 
of oxygen to effect complete com¬ 
bustion of the heavy mass of fuel. 
For the prevention of smoke, the 
chimney should be of the right height 
and cross-sectional area, and the lm‘s 
fed frequently with small charges of 
fuel. 

Smoke Box.—In a boiler of the loco¬ 
motive tyi)e, the chamber at the 
chimney end of the boiler into which 
the furnace gases are delivered after 
passing through the smoke tubes. 

Smoke Box Tube Plate.—A metal plat(‘, 
gen(*rally of mild steel, into which 
the smoke tub(‘s of a boiler are ex¬ 
panded at the smoke box end of th(‘ 
boiler. 

Smokeless Coals.—Coals which on burn¬ 
ing emit very little smoke ; anthra¬ 
cite, for example. 

Smoke Prevention.— See Smoke. 

Smoke Tubes.—The numerous and com¬ 
paratively small tubes in boilers of 
the locomotive or marine type, or in 
certain tyi)es of vertical boiler, etc., 
through whicjh the furnace gases are 
made to pass. Sometimes called 
fire tubes. 

Smooth Cut File.—A file with fine teeth ; 
used in cases where it is only desired 
to remove a small amount of metal, 
or for cleaning up rusted surfaces, 
etc. 

Smoother.—Another name for a sleeker 

Smoothing Plane.—A small plane used 
for smoothing and finishing timber. 

Snag.—^A sharp outstanding piece on a 
easting or a forging. A projecting 
stump* 


Snap.—A die used by boilermakers for 
finishing the snap heads of rivets. 

Snap Flask.—A foundry flask, consisting 
essentially of the four sides oi a 
more or less shallow box, which can 
be readily openc'd out by undoing a 
catch at one corner. 

Snap Head.—^A rivet head of approxi¬ 
mately hemispherical form. 

Snap Head Rivet.— A rivet with a snap 
head. (See illustration a of Rivet.) 

Snap Switch.—An electrical switch 
which derives its name from the fact 
that it operat(‘s with a snap, i.e. 
makes or breaks the circuit with a 
sharp snapping noise. 

Snap Welding.—A form of wedding in 
which the ends to be* joine*el are 
heated to the required te*mperature, 
and then presseel together. 

Snatch Block.—A pulley block which 
can be opcncel on one side to allow 
of the rope or chain being placed over 
eir taken off the pull(*y ; or which 
contains an opening for the rope to 
be passed tlirenigh. 

Sneck.—See Gib Head. 

Snifting Valve.—A valve on a vessel 
for allowing the escape of air. Also 
a valve used in connection with tin* 
charging of air vessels with air. 

Snips.—^A form of scissors for cutting 
tin plate, 


eti; 

Snug.- - See 
Jatg. 



Soaking Pit. 

An under- Smps. 

ground 

chamber at an iron and steel works 
in which the ingots are kept hot 
until such time as they are to be 
taken to the rolls. 

Soap Water.—Used in connection with 
the machining of objects. It is 
brushed or allowed to drip on to the 
surface being machined, or on to the 
cutting tool, and serves to keep the 
tool from getting hot, whilst it is 
believed to facilitate the cutting. 

Socket.—An opening or cavity into 
which a part fits. A short length of 
piping or tubing screwed internally, 
and used for connecting together two 
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lengths of piping or tubing, is also 
called a socket. 

Socket Chisel.—A strong, woodworker’s 
chisel, the upper end of which is 
formed into a socket, into which the 
wooden handle is fitted. 

Socket Joint.—A joining of two lengths 
of tubing or piping by moans of a 
socket. (See also Spigot and Socket 
Joint.) 

Socket Pipe.—A pipe provided at one 
end with a socket. (See Spigot and 
Socket Joint.) 

Soda.—The hydrate or the oxide of 
sodium. 

Soda Ash.—Sodium carbonate. 

Sodium .—A soft, silv(iry-wlute metal 
(Uiemioal symbol, Na. 

Sodium Carbonate.—A reagent much 
used in the treatment of boiler feed 
waters which contain the objection¬ 
able sulphates of lime and magnesium 
('hemical formula, Na/^O.}. 

Soffit —The in trad os or the interior and 
lower ourvfid surface of an arch. 

Soft Drawn Copper Wire.—Co])per wire 
which, after being drawn and be¬ 
coming hardened in eonsecjueiice, is 
softened by annealing. 

Softener.— See Water Softener. 

Softening Castings.—Castings which are 
so hard that they (?annot be satis¬ 
factorily machin(‘d are Hoft(*ned by 
heating them and ])uryiiig them m 
some material which is a poor heat 
conductor, so that th(*y cool very 
slowly 

Softening Water.—The (diemieal treat¬ 
ment of water for the ])urpose of 
removing salts in solution. fSe(‘ 
Hard Water ) 

Softness in Metals.—Metals are said to 
be soft when they can be easily in¬ 
dented by a blow from a hammer, 
or when they are easily machined. 
Copper, wrought iron, and mild ste(d 
are soft metals. Cutting tools made 
of hard steel are sometimes said to 
be soft when the cutting edges lose 
their keenness quickly, the result of 
improper hardening. 

Soft Porous Cell.—A specially prepared 
cell for use in a voltaic cell; it is 
soft, porous, and has a low resistance. 


Soft Soldering.—Ordinary soldering, as 
distinguished from brazing or hard 
soldering. 

Soft Water.—Water which is compara¬ 
tively free from salts in solution. 
(See Hard Water.) 

Solder,—^An alloy of lead and tin used 
for soldering. The proportions vary 
considerably, depending on the tem¬ 
perature at winch the solder is 
required to imdt. Thus, if the jiro- 
portions are 2 of lead to 1 of tin, the 
solder melts at a temperature of 
about 440° F., whilst vluai the pro¬ 
portions are 1 of lead to 1 of tin the 
melting point is about 320° F, 

Soldering.—The joining together of one 
piecio of imdal to another, or the 
tilling up of holes in metal objects^ 
hy means of solder. 

Soldering, Electric—Soldering in which 
the heat required to melt the solder 
is generated by eh^etrieul means. 

Soldering Flux.—See Flux. 

Soldering Iron.—A tool used for solder¬ 
ing purposes, consisting essentially of 
a piece of 
copper 
pointed 
at oneend, 

(jailed the Soldering Iron. 



‘ e o p p e r 

l>it,’ a wooden handle, and a bar of 
iron or steel eoniKJctiug the bit with 
the handle. 

Solenoid.—An insulated wire wound 
ii 1 to tlu' form of a close spiral. Some- 
times the 



placed 
oV(ir an 
insulated 
tube. If 
a current 



of e 1 oc- 


tricity be Sole 'no id. 

passed 

through the wire, a magnetic field is 
created, the intensity of which at any 
point depends upon the product of 
the number of turns of wire per unit 
length of the solenoid, the strength 
of the current, and the position of 
the point. 


259 




THE BENNETT COLLEGE 


Sole Plate, —A base piece for a shaft 

bearing. A 
bed plate. 
Solid Blows 
— Blows 
Solo Plato. which aic 

SO d c- 

livered by a hammer that no rt‘boinid 
of the liaminer is alJow(i(J to tak(i 
place. 

Solid Carbons.—Carl)ons for electric arc 
lamps which arc made uniform 
throughout, thus differing from the 
con^d carbons which have a small 
core of softer material. (See Corkd 
Carbons ) 

Solid Column. — Refer to Honnow 
Column. 

Solid Coupling.—A shaft coupling of th(‘ 
flanged type, in which the flangc‘s 
are forged solid with the shaft. (See 
illustration of (Joupjjncj ) 

Solid Drawn Tubes.—'rub(*s drawn 
through dies. Such tub(‘s are superior 
to w'C'Ided tulies be(;ause they havt‘ 
no joints, wliieli may prove a 
souKie of weakness and danger under 
press un\ 

Solid Friction.—The friction of solid 
bodies on solid bodic's, as op])osed to 
fluid friction. (S(‘e Friction Laws ) 

Solidity. -The state of being solid. 

Solid Shaft.—Reftu- to Hollow Shaft. 

Solid Wire. An eh'ctrieal eondu(;tor, 
eompos(*d of a single wire, in eontra- 
distinetion to one made up of a 
number of sejiarate wares. 

Soot. -A black substance which settles 
on the inside surfaces (»f chimneys 
and hues, or on the firesult* of boiler 
plates, and which consists principally 
of fine, unconsumed particles of 
carbon. It is a very bad conductor 
of heat, and for this reason the lire 
side of boil(*r plates should be fre¬ 
quently brushed and cleared of any 
soot which may have collected. 

Soot Door.—^A door or lid which fits 
into a frame let into the front wall 
of the brickwork setting of a Lanca¬ 
shire or other boiler, the hole through 
the frame serving as an opening 
through which soot can be removed 
from the Hues. 



Sorbite,—^.1 constituent found in steel 
which has been exposed to certain 
conditions of heating and cooling. 

Its composition is uncertain, but 
it is believed to influence the pro¬ 
perties of the iiuital to a consider¬ 
able e.\t('nt. 

South Pole.—That pole of a magii(*t 
which points towards the south when 
the magnet is suspended freely or 
pivoted horizontally at its centre. 

South Seeking Pole.— See South Pole. 

Sow.—A main channel into which the 
pig iron from a blast furnace flows 
before being distribut(‘d to tht* pigs. 
(See IhtJ ) 

Space Average.—Tf the magnitudes of a 
variable force acting on a body be 
plott(‘d on a liorizontal base which 
icpi’CHcnts the distance through w hich 
the force a(*ts, i e. if the magnitudi's 
be plott(*d as ordinates and the 
distances as abscissae, tlu'ii the mean 
height of the diagram, whi(;l) reprt*- 
s(‘nts the average value of the magni¬ 
tudes of the force, is call(*d the spc/ce 
average of the forca*. 

Spacing.—Dividing out a lino of bolt 
holes or rivet holes, etc., into pitches 
by means of dividers, or setting out 
the centres of tin* hol(‘S round a 
centre circle, as in a pipe flange 

Spalling.—The liri'akiiig off of small 
pieces of timber from the (‘dges of a 
whole piece, gi'iicrally as a result of 
working against the grain. 

Span.—A term applied to b(*ams and 
liridges to denote* the* distance be- 
twet'ii the supports. 

Spandrels.—I’he triangular spaces be¬ 
tween the lower curved surface of an 
arch and the i’ight-angl(*d portions 
at the sides. 

Spanner.—A device used as a levei; for 
screwing or unscrewing nuts on bolts 
and studs, 
etc., or for 
screwing 
or un- 
screwing Spanner, 

set screws. 

Span Wires.—In an overhead electric 
tramway system, wires sjianning 
across from one supporting pole or 
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standard to another, and used for 
supporting the trolley wire. 

Spar.—A longitudinal mein her of an 
aeroplane. Generally, a long piece of 
timber. 

Spare Boiler.—Any boiler over and 
above those actually required for 
supplying steam to an engine or a 
turbine, etc. I'hc advantage of 
having a spare boiler is that it 
enables any one of the other boilers 
of the rang(^ to be shut down at any 
time for the purposes of cleaning, 
inspection, or repairs. When there 
is no spare boiler, any boiler which 
needs cleaning, etc., can only be shut 
down at a week-end or a holiday time. 

Spare Machine.—Any similar machines 
over and abov(^ those actually re- 
(piired for a j)articular purpose ; an 
engine, a dynamo, for example. A 
spare machine is installed so that in 
(jase one of the oth('r machines 
should have to be put out of com¬ 
mission there will he another machine 
always at hand to take its place. 

Spare Parts. — Parts of a machine 
which are dufilicates of certain parts 
of the machine, particularly those 
most liable to breakage, wcw, etc., 
and which are at hand to rcqdace any 
parts which may r(*quire substitution. 

Spares.—See Spake Parts. 

Spark.—A particle of a burning sub¬ 
stance. 

Spark Advance. — Sec Advanced 
Ignition. 

Spark Arrester.—A device for ] ire vent¬ 
ing the sparks emitted from a furnace 
from pass- 
in g into 
the atmo¬ 
sphere. 
Spark Gap,— 
In general, 
anairsj3ace 
in an elec¬ 
trical cir¬ 
cuit across 
which a current passes, producing 
sparks. In Automobile Engineering 
the term refers to the air gap at the 
sparking plug points. Also an arrange¬ 
ment sometimes used on petrol engines 



for determining if a spark is occurring 
regularly between the points of the 
sparking 
plug. The 
device is 
interposed 
between Spark (Jap. 

thc^ source 

of current and the plug terminal. The 
form illustrated cionsists of a body of 
insulating material, and a glass tube 
in which arc carric'd two poiiits 
separat'd by a small air space. The 
eye or hook end is ail ached to the 
plug terminal, whilst the other end 
is attached to th(^ secondary wure. 
If a spark is occurring the 

])oints of the sparking [dug, them one 
will also occur aeu’oss the small air 
space of the sparlc gap. (S(‘o also 
Safety Srark Gap.) 

Sparking Distance.—Hu* distance atjross 
a gap traversed by an electric current. 

Sparking of Dynamo or Motor.—The 
production of electric s])arks at tlui 
commiitalor of a dynamo, or a motor. 
Moving the brushes round the com- 
mutator as the load alt(TS is some¬ 
times resorted to in order to prevent 
this sparking, but in a w'cll-designed 
machine sparking does not occur. 
Sparking is extreim'Iy objectionabk', 
and in course of time may cause 
pitting and roughing of the (;ommu- 
tator, and eventually ruin of the 
machine. 

Sparking Plug.—A device usc'fl in the 
production of tlu' electric spark re¬ 
quired for firing 
the explosive 
charge in gas or 
oil engine cylin¬ 
ders. It consists 
essentially of a 
metal })lug pro¬ 
vided with two 
electrodes, h(*- 
tween which a 
high tension elec¬ 
tric current, generally produced by a 
magneto, is made to pass The 
jumping of the current across the 
small gap between the plug points 
produces the spark, which is tuned to 



Sparking Plug 
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occur at the instant when it is neces¬ 
sary to explode the charge. 

Spark Lever.—A small lever used in con¬ 
nection wdth petrol engines for ad¬ 
vancing or retarding the spark. (See 
Advanced Ignition and Retaiidin(} 
OF vSrARK.) 

Spark Plug.—See Sr akk i n g Pl cg . 

Spathic Iron Ore.- An t)re of iron 
(crystallised carbonate' of iron, gener¬ 
ally mixed with lime), which con¬ 
tains nearly 40 per cent, of the 
metal. 

Specification.—A document giving par¬ 
ticulars in detail of the work to be 
don(‘. and the materials to be used 
in connection with an ('ugineering 
scheme, or of the matc^rials to be 
used in the manufacture of a large 
machine or a structure. 

Specific Gravity. sjiecilic g?*avity 

of a body is th(j ratio of the weight 
of any volume*, of the body to the 
w^eigbt of an (Mpial volume of water 
Thus, th(5 spe(‘ili<5 gravity of water 
is tak(‘u as unity, so that if we say 
the specific gravity of iron is 7-7, 
we moan that om* cubic foot of iron 
weighs 7*7 tim(‘s as much as one 
cubic foot of wat(U*. 

Specific Heat.—The specific heat of a 
body is the ratio of the amount of 
heat r(H|uircd to raise the tcm])era- 
turc of the liorly oik' dcgi'cc, to tin* 
amount required to raise the tem- 
peraturr* of an ('(jjiial eight of water 
one degree. Thus, tin' specific heat 
of both wrought iron and steel is 
about *11, winch means that whereas 
one ])Ound of water rr'qiiires one 
B.Th.U. to raisin its temperature one 
degree Fahreiihc'it, on<^ pound of 
wrought iron or stei'l requires only 
•11 BTh.U. 

Specific Resistance.— S(’e Resistivity. 

Specific Volume.—The ratio of the 
volume of a gas at the pressure of 
the atmosphere to the volume of 
the liquid from which it is pro¬ 
duced. Thus, the specific volume of 
steam is 1650, which means that 
one (Uibic foot of water will produce 
1650 cub. ft. of steam at atmospheric 
pressure. 


Specimen.—^A term often applied to 
bars of iron and steel, etc., which are 
prepared 
for test¬ 
ing in a 
testing 
machine. 

S p e cular 

Iron Ore. Si)eciriiens 

A crystal¬ 
lised oxid('. of iron, having the same 
composition as red hi'.matite. 

Speculum Metal.—An alloy composed 
of 2^ parts of copper to 1 of tin. 

Speed— ^See Vei^octty. 

Speed-Change Gear. — Sc^c Change- 
Spked Gear. 

Speed Cone.—Sec ('one Rullby. 

Speed Counter.—An instrument which 
records the sjiei'd of a rotating body, 
usually in revolutions ])er rniuute. 

Speed Indicator.—A s])e('(l countI'l*. 

Speed of Rotation.—The rate of n*vohi- 
tion of a rotating body ; gc'iKwally 
measured in revolutions per minute. 

Speedometer.—A devic(‘< usc'd on motor 
vehicles and cycle's for indicating the 
.speed of trave'lling, generally in miles 
per hour. 

Speed Pulley.—See (.’one Pullev. 

Speeds.—The various pulleys of a (!ono 
pulley are frequently (lescribed as 
‘speeds ’ 

Spelter.—An alloy of copper and zinc 
(occasionally with a little silver), 
used for hard soldi'ring or brazing. 

Spent.—A term used to mean ('xhausted, 
or having lost the powder for action, 
and applied especially to liquids as 
list'd in voltaic cells, etc. 

Sperm Oil.—An oil derived from the 
whale. It is of a pale yellow colour, 
has a low viscosity, and is well 
suittid for the lubrication of light, 
matdnnery. 

Sp. Gr. — Abbreviation for specific 
gravity 

Spherical.—Having the form of a 
sphere, or of a portion of a sphere. 

Spherical Boiler.—A boiler of spherical 
form would be the strongest possible, 
twice as strong in fact as a cylindrical 
boiler of the same diameter. It is 
not a iiractical form, however, and 
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is not in consequence met with in 
practice. 

Spherometer.—^An instrument for mea¬ 
suring the radius of curvature of a 
spherical or partly spherical object, 
a cambered end plate of a boiler, for 
example. 

Spider.—A form of pulley arranged on 
the shaft of a dynamo or a motor, 
and on which is assembled the 
armature 

Spider Wheel.—A term applied to belt 
pulleys, the arms of which arc* made 
of wrought iron or mild steel, «and 
w'liich can consequently bo of very 
light section. 

Spiegel.—See 8pno(3ELEiSEN. 

Spiegeleisen ~ A variety of pig iron rich 
in car})on and manganese*, and largely 
used in the manufacture of st(;el for 
imparting to the* ni(*tal after the 
latter has been fr(*ed of its carbon the* 
carbon and the manganese necessary 
to produce steel of the desirc'd quality 

Spigot.—A projecting piece (generally 
circular), on one part, which fits into 
a corresponding r(*ccss formed in 
another ])art 

Spigot and Socket Joint.— x\ joint in 

t^ast iron 
piping of 
the form 
illus- 
trat(*d. 
Spike.—^A 
pointed 
piece of 
Spigot and Socket Joint. metal. 

Spill. —A 

form of fracture in wrought iron 
or steel caused by the presence of 
slag and dirt which have become 
imprisoned in the material during 
manufacture, and which have become 
extended and flatti'.ned down during 
the rolling. 

Spindle.—A light round shaft. 

Spinning.— See Metal Spinning. 

Spinning Dive.—A sudden descent of 
an aeroplane, in which the downward 
motion is accompanied by a spinning 
round of the aeroplane. 

S Pipe.—A form of double bend-pipe, 
resembling the letter S. 


Spiral.—A piece curved to a form 
similar to that of a screw thread. 

Spiral Gearing.— See Screw Gearing. 

Spiral Mill.—A milling cutter having the 
form of a hollow cylindrical piece 
with the cutting edges arranged 
spirally along the outer surface of 
the cylinder. 

Spiral Winding.—^The winding of a 
solenoid. 

Spirit Level.—A device for testing 
whether or not a surface is liori- 
z o n t a 1, 
and con- 

or metal 
block 
support¬ 
ing a small horizontal glass tube 
nearly fillod with spirit. When the 
level is placed on the surface being 
tested, the bubble of gas serves to 
show if the surface is horizontal or 
not, as it occupies a central position 
in the tube when the level is hori¬ 
zontal. A modified form of this level 
is used for testing if a surface is 
truly vertical. 

Spirits of Salts.—A name commonly 
applied to hydrochloric acid. 

Splash Lubrication.—A method of lubri¬ 
cation adopted with enclosed high 
speed vertical steam and other 
engines. The engine cranks are made 
to splash into oil contained in the 
crank case, and the oil is thus Kj)l,ished 
over the parts to bo lubricated. 

Splice Bar.—A term sometimes applied 
to a fish-plate. 

Splicing.—The joining together of two 
pieces of timber by shaping one f)iece 
to the form of a wedge and making 
it fit into a corresponding recess 
formed in th(j other. 

Also, the joining together of two 
ropes, or the two ends of one and 
the same rope, by interweaving the 
strands. 

Spline.—Another name for a feather key. 

Split Battery.—^A voltaic battery, the 
various cells of which are connected 
in series, the central portion of the 
battery being connected to earth. 
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Split Bridge. —A form of divided fire¬ 
bridge through which ati additional 
supply of air can be admitted for 
the purpose of ensuring thorough 
combustion of the fuel, and so pre¬ 
venting black smoke. 

Split Draught. —The gases from the 
furnaces of Lancashire and certain 
other internally fired boilers pass to 
the back end of the boiler, return to 
the front end, and there split into 
two streams, one passing along one 
side and the other along the other 
side of the boiler. This arrang(unent 
is off-(;n spoken of as a split draught. 
(See also WHEpm Diiauoht.) 

Split Joint.—A welded joint made by 
shaping one pit'c.e so that it will fit 
into a V-shap('d groove formed in 
the other jiiecje, and then welding 
the two together. 

Split Phase Motor.—A single phase* in¬ 
duction motor in which the single 
phase supply is divided into two 
branches for convcniencjc in starting 
the motor ; the starting could not 
otherwise be clfect('d 
without mechanical 
aid. 

Split Pin.—A pin of the 
form illustrated. Used 
for preventing nuts 
and loose collars from 
working out of j)osi- 
tion. A hole is drill d 
directly behind tin* 
nut or collar, to suit 
the pin , the latter is 
])lac('d through the 
hol(', and the ends are 
then opened out by a chisel or other 
suitable means, so that the pin itself 
cannot 
work out. 
Split Pulley 
or Wheel. 
—A pulley 
or wheel 
which is 
divided 
diametri- 
cally so 
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split Pin. 





Split Pulley or Wheel. 


that it can be easily fitted on to 
the shaft in cases where it is not 


practicable to slide the whole pulley 
along the shaft. 

Split Bings.— Piston rings are often 
termed split rings because they have 
to he cut through at one part to 
enable them to be sprung over the 
piston into their grooves. 

Splitting Castings. —Pulleys and wheels 
are sometimes split in two after 
casting in ordc'r that they may ho 
readily placcjd on to their shafts ; or 
in some cases to relieve internal 
strains set up during casting. Some¬ 
times the bosses are slott(*d through 
at three place's, to relie'vt^ internal 
strains, afte'r which the slots arc filled 
up by splitting plates. 

Splitting Plates. —Sec Splitting Cast- 

lN(iS. 

Split Wheel. —Sec Split Pulley or 
Wukkl. 

Spluttering. —The peculiar noise made 
by an arc lamp w’heii the curn'nt is 
first switclu'd on 

Spokes. —The wires which connect tluj 
huh of a biey(;le wheel with flu* rim. 
The term is also applied to the arms 
of certain wheels, motor car whec'ls, 
truck wheels, etc 

Spokeshave. —A w^oofhvorking tool of 
the form illustrated. It is made to 
c u t b y 
b e i n g 
d r a w’ n 

along the Sl)ok(*sl 

timber 

by the hands of the workman. 

Spoon Bit. —A form of shell bit, the 
cutting end of wliieh is cone-shaped. 

Spoon Tools. —'Pools somewhat similar 
in shape to an ordinary domestic 
spoon, and used by moulders for 
smoothing certain parts of moulds. 

Spot Welding. — ^A form of I'lectric weld¬ 
ing which resembles rivi'ting in the 
fact that the welds, called spot welds, 
are like a series of rivets without 
heads. 

Spray. —^A liquid in the form of fine 
particles. 

Spray Chamber. —The chamber of a 
carburetter where the petrol is broken 
up into spray. 

Spraying.—^The conversion of the fuel 
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for an internal combustion engine into 
fine spray or vapour, so that it may be 
readily fired. (See Vaporiser.) 

Spray Nozzle.—A nozzle used in con¬ 
nection with oil and petrol engines for 
spraying or breaking up the fuel into 
vapour which can bo readily ignited. 
Sprig.—A brad. 

Sprigging. — Supporting or stiffening 
certain j)ortions of sand in a mould 
by means of long s])rigs. 

Spring.—A pic(5e, generally of hard 
steel, arranged in the form of a coil 
or spiral (or 
a seri(‘s of 
piecc's of 
steel of 
d i ff (' r e n t 
lengths ar- 
rang(‘d one 
on top of 
Spring. the other, 

the longest 

uppermost and the shorU'st lower¬ 
most, or vice, verfia) and us(*d for 
absorbing shocks, loading 
governors, valves, etc. (See 
Laminatp]d Springs.) 

Spring Balance.—An instrument 
for determining the weights 
of bodies, its action depending 
on the amount of extension 
of a spring. 

Spring Balance Safety Valve.— 

A type of safety ^ alv(? mucJi 
used on loco’-tyjie boilers. It 
consists of the ordinary levin* 
arrangement, but instead of ^ ^ 

a weight on the< end of the Balance 
lever a special form of spring 
balance is employed. By means of 
a thumb nut the valve can be loaded 
to any desired 
pressure, the 
actual load being 
registen^d by a 
pointer on the 
scale of the 
balance. The 
spring balance 

Spring Balance Salety Valve is an 

Valve. objectionable 

type for two 
reasons: ( 1 ) it can be easily over¬ 





loaded by the fireman, simi)ly by 
screwing down the thumb nut (unless 
a ferrule is fitted to prevent this), and 
(2) it is liable to become defective 
or inoperative through the spring, 
which is enclosed, becoming rusted or 
choked with dirt; under such circum¬ 
stances the valve is a danger rather 
than a safety valve. 

Spring Bows.—A draughtsman’s com¬ 
pass, suitable for describing very 
.small circles. (See illustration of 
Instruments (Dra wing ). ) 

Spring Chaplet. —See Jammer. 

Spring Chuck.—A sptxdal form of 
wooden chuck for a lathe ; used in 
cases wh(Te the objtHds to be gripped 
are of light or delicate construction, 
so that they cannot sustain much 
pressure. 

Spring Compass. —Scs^ Spring Bows. 

Spring Dividers.—A draughtsman’s 
dividers, suitable for taking or trans¬ 
ferring small dimensions acjcurately. 
(See illustration of Instruments 
{Drawing).) 

Also a similar but larger instrument 
used in the workshop in connection 
with marking out. 

Springer.—See Jammer. 

Spring, Helical. —See Helical Spring. 

Springings.—Tho.se parts of an arch 
where the in trad os meets the abut¬ 
ments. 

Spring Length.—A straight length of 
steam piping, or a long elbow, so 
arranged in a steam pipe range that 
it serves to take up a certain amount 
of expansive move¬ 
ment in a length at 
right angles or nearly 
at right angles to 
it. 

Spring-Loaded Gover¬ 
nor. — A governor 
loaded by a spring 
instead of by a 
central weight. 

Spring-Loaded Safety 
Valve.—I n loco- 
motive and marine gpring-Loaded 
practice the boilers Governor, 
are exposed to a 
certain amount of shaking and 
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vibration, for whicli reason safety 
valves of the dead-weight or the 
lever and weight 
type are unsuitable. 
Hence, for such 
boilers it is tht^ 
custom to lit safety 
valves which are 
loaded })y means f)f 
springs instead of by 
weights Such valves 
are known as spring- 
loaded safety valves, 
one type^ of v hieh is 
Spring-Loaded shouu in the aj»- 
Safoty Valve. piuided 1 1 lustration. 

Spring Pulley.— 
special design of wrought iron or 
mild steel pulley which is divided 
at the boss and the rim so that it 
can be sprung over the shaft. 

Spring Ring.—A piston ring. 

Springs, Indicator.—The small sjiiral 
springs used in engine indic.ators, 
against which the piston of the indi¬ 
cator works. They are usually 
marked with a certain fraction, which 
depends on the strength of the spring 
^rhus a -J s])ring represents a weak 
spring, suitable for low pressures, 
the fraction meaning that a vertical 
movement of the indica^-or pciudl of 
on(i-(iighth of an inch will oc^cur for a 
change of pressure of 1 lb. ; in other 
words, when tlie J spring is used, 
ordinat-cs on the indicator diagram 
arc measured by a scale of 1 in .—8 lbs. 
For high ])ressurc a ,,'4 spring is 
commonly (unjiloyed, ordinates on 
the indicator diagram then being 
measured by a scale of 1 in =(>4 lbs. 

Spring Tool.—A turning tool so shaped 
that it jiossesses a certain amount of 
s])ring, so 
that it is well 
suited to 
finishing off 
turned work. 
Spring Washer. 

— A washer 
of the form 
Spring W«Hher. illustrated. 

Tt is used in 
cases Avhere the nut on the bolt has a 
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ti‘ndency to work loose ; wliere, for 
example, there is considerable vibra¬ 
tion. When the nut is screwed down, 
it flattens the washer, which conse¬ 
quently exerts a force on the under 
side of the nut, and thus locks the 
nut in position. 

Sprinkler.—An arrangement of pipes 
used in factories and mills as a safe¬ 
guard against extensive lires. In 
case of an outbreak, water is sprinkled 
from the pipes and (‘xtinguishes the 
fire 

Sprocket.—See SrKoc:KKT Wheel. 

Sprocket Wheel.—A form of toothinl 
wheel designed to carry a driving 
chain. Also 
a wheel of 
the form 
illustrated. 

Spruce. — A 
tough light 
t i m ber j 
somewhat 
difficult to 
work. Used Spiockot Wlii*cl. 

in the 

raanufaclurt' of cheap flooring boards, 
panels, (‘tc. 

Sprue.—A foundry term us(^d to denote 
a connection between a skimming 
gate and the mould. 

Spun Yarn.—Soft hemp(*n rope used f(jr 
covering other ropes to jueserve them 
against chafing; also used as a 
jointing material, etc. 

Spur Gearing.—Gearing composed of 
toothed wheels. 

Spur Wheel.—A toothed wlK*el. Gener¬ 
ally, the larger of two wlieels in 
gear, the smaller being termed the 
pinion. 

Square.— See Set Square, Tee Square, 
and Try Square. The term is often 
used to demote that one surface is 
truly perpendicular to aiioth(‘r. 

Square Centre.—A centni for the loose 
headstock of a lathe, differing from 
the. ordinary centre in the fact that 
the point end is of square pyramidal 
form instead of conical, this form 
being adopted to enable the centre to 
be used for making the small conical 
holes required in shafts, etc., which 
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are to bo supported between the lathe 
centres. 

Square File.—file, the section of which 
is a sejuare. Used for the filing of 
key ways, notches, etc. 

Square Nose Tool.—A metal turning 
tool, the cutting portion of which is 
of square form. 

Square Shafts.—Shafts of sejuare section 
occasionally used in connection with 
travelling cranes, etc.; for most 
practic;al purposes, however, round 
shafts are cheaper to make and 
more suitable, and are generally 
adopt(‘d. 

Square Thread.—A screw thread of 
s<jiian‘ s(‘ction. l^sed largely for 
transmitting 
motion, since' 
it is not 
liable t o 
suffer from 
wear and 
Siginn' 'riircMcl. tear to th(' 

same extent 

as threads of other forms. 

Squaring-Off,—Making an edge or a 
surface of a pi(*ce of work jier- 
pcndicular to another edge or sur- 
fa(?e. 

Squaring-Up.—Arranging or machining 
a surface or an edge* ])erpcndicular to 
another surface or edge. 

Squeaking Sounds.— In the running of 
various classes of machinery, squeak¬ 
ing sounds frequently manifest them¬ 
selves, and tlu*y are generally an 
indication of want of lubricant at 
some parts which rub together. Any 
su(;h sounds should be immediately 
locat(*d, and oil ap])lied to the 
parts whic’h arc ‘ crying out,’ as 
otherwise excessive wear of the 
parts will result, ac(;om])anied per¬ 
haps by overheating and possibly 
fracture. 

Squeezer. — See Alligator Squeezer. 
Also a moulding machine used simply 
for ramming moulds 
Squeezing Machine.—A name com¬ 
monly applied to a Straightening 
Machine. Also a moulding machine 
designed simiily for ramming 
moulds. 



Squirrel Cage Botor.—A special form of 
the nwolving part of an induction 
motor, in which 


copper or brass 
bars are fitted 
through slots in 
the rotor core, 
and short - cir¬ 
cuited together 
at eacih end by 
copper rings. 

Squirted Filament. 
-—A filament of 
an incand(*scont 



lamp obtailH'd Sqmrrol Cage Kotor, 
by forcing the 

material used in the manufacture 


through a small hole. 

Stability.—The state or quality of being 
firm, or not liable to yield or over¬ 
turn, (‘tc. 

Stable Equilibrium.—A body is said to 
bo in stable equilibrium when, if the 
body bo slightly displac'd, the fonjes 
acting upon it tend to re store it to 
its position of equilibrium. 

Stack.—Another name for a ehimiu*y. 

Staff.—A sort of vertical rule divided 


into feet and tenths, and us(*d in 


levelling. 

Stage Compression.—^bhe compression 
of air in stages, the air being cooled 
betwec'n the stages. 

Staggering.—Arranging a series of pipes, 
tubes, etc., in such a way that the 
pipes, etc , instead of being all in lino 
or ono directly above or behind the 
other, are arranged in zig-zag fashion. 
Thus, the tubes of a wat(*i'-tube boiler 
are staggered, becjauso if they were 
arranged one directly above the 
other, the bottom tubes would 
shield those above them from the 


heat of the asc(*nding gases, and 
the wat(‘r w ould not be so effectually 
heated as it is w^hen the tubes are 


staggered. 

In Aeronautics the term ‘ stagger¬ 
ing ’ is used to denote the setting of 
one plane in advance of another. 

Stake.—^A post or piece of timber 
sharpened at the lower end and 
driven into the ground. Also a 
small anvil. 
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Staking-On.—Securing large pulk'.ys and 
wheels to their shafts by using a 
number of 
flat keys. The 
pulley or 
w }i c c 1 is 
bored to a 
larger dia- 
in(‘t(‘r than 
the shaft (so 
that it can 
Stakiiig.Oi 1 . b e p a s s e d 

over enlarge¬ 
ments on the shaft) and when in 
position is secured lirndy by driving 
up the k('ys. 

Stall.—An a(Toplane is said to be stalled 
when its sp('ed is reducu'd to such aji 
extent that the machine cannot be 
controlled. The setting of the 
planes at such a steep angle that 
they are unahk' to su[)port the 
machine is sometimes described as 
‘ stalling.’ 

Stamp.— 8ee Stamping Die. 

Stamping.—Th(* Tuanufacture of forgings 
by means of dies of the re([uii'ed form 
In oases where a number of exactly 
similar articles are r('(juir(‘d they 
may oft(in be j)roduced much more 
cheaply by stamping than by forging 

Stamping Die. —A die used in stainjhng. 
(See Stamp! is(l) 

Stancheons. —See Stanchi on s . 

Stanchions.—Pillars or columns us('d for 
supporting beams 
and girdors. 
Standard. —A verti¬ 
cal su]) porting 
frame of a machine 
or structure. A 
cast iron pole, or 
an upright. 

The word is 
com moldy used as 
a prelix to denot(* 
fixed or unchang¬ 
ing ; as standard 
dimensions, stan¬ 
dard sizes ; it is also applied to certain 
things which serve as tested objects 
with which other similar objects may 
be compared, as standard gauge, 
standard meter, etc. 




Stand-By.—A spare jiart or a syiare 
machine. 

Stand Pipe. — A .---fO 

short pipe used if . 

to raise a boiler I 

fitting or other I 

fitting to a ii4 

certain levi'l, as, j— 

for example, a _/ 

junction vaivo to 
the level of the 

main range, with the object of 
jireventing water of condensation 

collecting abovcj 

‘ . ~ V[i i the valve when 

steam is shut off. 
/ ^ (See Water 

U IIammeb ) 

- Stanhope Levers.— 

^-V An arrangement 

I n of l(*vers, deriving 

_r: their name from 

J- F: lii uui the fact that-they 

Avero applied by 
Stmiliopi Ltnoi’s 1-ord StanhoiH' to 
his printing press 

Staple.—A bent ])ieco of round iron 
or steel of tlu' form illustrated. The 
ends are pointed 
so that th(' staples 
may be driven into ^ 
a wall, etc., and ff 


►St anliopo Lev ors 




Sv. 


‘O.- - 

— 


or suyiport. 

Star Connection.—A 
method of connect¬ 
ing up a circuit Stui)lo. 

of an electrical 

generator, three windings being so 
connected that they havii one common 
meeting point, and three free ends 
connected to the terminals. 

* Stare.*—Crucible cast stiuil is said to 
‘ stare * when it shows a bright 
sparkling fracture. Such steel 
may be readily crumbled up with 
a hamnuT. 


Star Feed.—A feed given to the cutting 
tool of a lathe, this being effected by 
securing to the screw whicH actuates 
the lathe carriage a suitably shaped 
piece termed a ‘ star ’ piece, and 
arranging for a projection on the face 
plate to engage momentarily each 
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revolution with the star piece and 
rotate it slightly. 

Starter. —device for starting an in¬ 
ternal combustion engine. (See 
Kick-Starter.) 

Starting Crank. —A crank connected up 
with the crankshaft of a petrol engine, 
and used for starting the engine. 

Starting Cylinder. —A cylinder of a 
barring engine. 

Starting Engine.— See Barring Engine. 

Starting Valve. —A valve for starting a 
steam engine, or a steam pump, etc. 
A stop valve. Also a special valve 
provided on Diesel engin(\s for start¬ 
ing the engine. 

Star Wheel. —A kind of ratcdiet wheel in 
the form of a star-shapefl disc. 

States of Matter. - IVIatt('r exists in three 
states : (I) th(‘ solid, (2) the liquid, 
and (II) th(‘ gaseous. It is ])ossibl(‘ 
for every suInstance to exist in any 
one of the three states, though not 
at th(‘ same temperature and pres¬ 
sure'. 

Static Electricity. —Electricity at rest; 
i (*. ('K'ctricity stored uj) in a body, as 
opposed to electricity flowing along 
a conductor. 

Static Energy. —The encirgy possessed 
by a body at n'st; i e. by a body 
piac(*d at a height above ground, by 
a coni})ressed spring, (‘tc;. 

Static Friction. —The resistance to the 
motion from rest of one body upon 
another, Called * Friction of Re¬ 
pose,’ and sometimes ‘ >Stiction.’ It 
is greater than friction of motion. 

Static Load. —A dead load. 

Statics. —The science which deals with 
bodit's at re.st. 

Statics, Graphic. —See Gra]"hic Statues. 

Static Transformer. —An ordinary trans¬ 
former, as distinguished from a 
rotary transformer or rotary con¬ 
verter. 

Station. —A place where machines are 
installed for generating power, as, for 
example, electric or hydraulic power. 
A station where electric power is pro¬ 
duced is termed an elecjtric generating 
station, and one where hydraulic 
])ov\'er is generated a hydraulic or 
pumping station. 


Stationary Boiler.—A boiler fixed in a 

‘ brickwork setting or secured to a 
foundation, as opposed to a portable 
or semi-portable boiler. Lancashire, 
Cornish, and water-tube boilers are 
stationary boilers, whilst the loco’- 
type boiler, although usually a Y)ort- 
able or semi-portable boiler, is often 
used as a stationary boiler. A verti¬ 
cal boiler is used as a stationary, a 
semi-portable (i.e. on temporary 
work), and as a portable boiler (i.e. on 
steam-driven vehicles, etc.). 

Stationary Engine.—An engine secured 
to a foundation, in contradistinction 
to a portable engine. (See Portable 

KN(31NE.) 

Station Load —The load dealt with by 
the gt'iierators at an electric gener¬ 
ating station 

3tator.—Th(^ stationary portion of an 
alternator, or the casing of a reaction 
turbine. 

Statuary Bronze.—Bronze composed of 
90 parts of copper, 2 of tin, and 5 of 
zinc. 

Statute Mile.—A distance c>f 1760 yds., 
or 5280 ft. 

Staunch.—To make a joint steam or 
water tight. To prevent a leakage 
from a riveted seam of a boiler, 
generally by caulking. 

Stave.—One of the strips of timber used 
in easing in the arms of a large fly- 
whe*"! for the purpose of decreasing 
the resistaiKte offtu’i^d to the motion 
of the wheel 

The word is used as a verb to de¬ 
note the brc'aking of a hole into 
something. 

Stay.—A piece, gtmerally in the form of 
a round bar or a plate, for stiffening 
or strengthening a part. (Se(' Girder 
Stay, Gusset Stays, and Screwed 
Stays.) 

Stay Bar.—A stay in the form of a 
bar. 

Stay Bolt.—A stay in the form of a 
bolt. 

Staying.—Strengthening or stiffening 
flat plates, etc., by means of stays. 

Stay Tap.—^A long tap used for tapping 
the holes for screwed stays in loco’- 
type and marine boilers. 
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Stay Tubes.—Smoke tubes or fire tubes 
of steam boilers which are made to 
serve as stays 
for stiffening 
the tube 
plates^ the 
tubes being 
screwed at 
Stay Tub(*H. the ends so 

that tliey 
may be screwed into the tube plates. 

Stay Wire. —A wire used as a stay ; par¬ 
ticularly for maintaining jioles, etc., 
in the vertical, or in a certain inclined 
position. 

Steady. —A device used on a lathe for 
supporting and steadying long, light 
.shafts which sag .sonu'what so that 
they could not, without int(*rinediate 
support , be turned salisfaet-orily. 

Steady Load. —A load on a struetun' 
which is unalterahh* and fixed. Als(» 
a constant or regular load on an 
engine. (See Load ) 

Steady Pin.—A pin used for holding onc‘ 
part steady or fixed relative to 
another part. 

Steam. —The invisible gas into which 
wat(T is converted when boihd. Ihe 
tenipi'rature of the st(‘am depends 
upon the pressure', being 212 ’ at 
normal atinosphei’ic pressure; it 
in(U‘(‘ases as the ])ressuro increases. 

Steam Blower. —A dev ice on a locomotive 
for blowing .steam u}) the funnel for the 
purpose of creating a powerful draught 
just before tin? engine starts off. If nder 
normal conditions of running the ex¬ 
haust steam pa.ssing through thef unnel 
produce's a powerful draught, butwhc'ii 
the locomotive is at rest no exliausi 
steam is available. Hence the use 
of the blower just before starting. 

Steam Boiler. — See Boiler. 

Steam Brake. —A brake employed on 
locomotives, and operated by steam 

Steam Chest.—That portion of a steam 
engine cylinder into which the steam 
enters from the supply pipe, and 
which contains the valve or valves 
which admit the steam on to the* 
piston, and which allow the steam 
to escape when it has done its work 
in the cylinder. 



Steam Coal. —Coal used for firing steam 
boilers. 

Steam Cock.—Generally, any cock for 
controlling a flow of steam. Specifi¬ 
cally, the upper cock of a set of te.st 
cocks on a steam boiler; called the 
steam cock from the fact that it is 
placed in communication with the 
steam space of the boiler. Also the 
upper cock of a water gauge. (See 
Test Cocks and Water Gauge.) 

Steam Coil. —Any coil through which 
steam is circulated. Steam coils are 
largt'ly employed for heating li(piids. 

Steam Consumption.—The amount of 
.steam used by an engine, a turbine, 
or a pump. It is (u)mmonly stated 
as so many pounds of .steam ])('r 
B.H.IL or })er I.H.P. per hour. (See 
Steam uer B H.1\ uer Hour and 
Steam per I.H.P. per Hour.) 

Steam Crane. — Any crane worked by 
steam 

Steam Dome. —A dome formed on the 
top of the barrel of a loco’-type boiler 
to serve as a collecting ebamber for 
dry steam. 

Steam Dryness. —See Dryness Frac¬ 
tion. 

Steam Engine. —An engine in which 
steam is u.sed as the motivt' power. 
The Ht(^am engine is the principal 
prime mover at the j)r’esi'nt time, and 
in .spite of the great progress made 
in the construction of gas, oil, and 
petrol engines, electric motors, etc., 
still j)roduc('s the great bulk of the 
world’s power. The steam engine is 
jirobably the ino.st reliabk' of all 
prime movers, and .since it (;an be 
easily reversed, is 
eminently suited 
for railway work, 
marine work, col¬ 
liery winding, and 
so on. 

Steam Gauge. — A 
pres.sure gauge for 
registering the 
pressure of steam 
in a boiler or other 

ve.ssel. Steam Hummer. 

Steam Hammer.—A 

powerful hammer or vertical tup 
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used for forging, and worked by 
steam. The upper portion of the 
tup is formed into a piston rod 
and piston, the latter working in a 
vertical cylinder. In some cases the 
steam is used sim])ly for raising the 
tup, piston rod, etc; , the blows being 
delivered by these falling under the 
action of gravity on to the anvil 
block ; in others, the steam is also 
admitted to the top sid(^ of the piston 
to increase the magnitude of the 
blows. The size or the capacity of 
a steam hammer is determined by the 
combined weight of the tup, piston 
rod, and piston Thus, a one-ton 
steam hammer is a hammer the tup, 
])iston rod, and piston of which to¬ 
gether weigli one ton. 

Steam Heating.—lu'ating of build¬ 
ings l)y means of steam passed 
through pipes. 

Steaming.—Th(^ travelling of a steam 
ship under steam. 

An engine cylinder is said to Ik* 
steaming during the period the steam 
is being admitted on to the piston, 
and exhausting when the steam is 
being discharged from the' cylinder. 

Steam Jacket.— Se(‘ »Ja('ket. 

Steam Jet.—A jet of steam blown into 
a boiler furnace to increase the 
draught, or a similar jet blown on 
1,0 th(* fuel in a gas producer. 

Steam Joint.- -A joint to rc'sist steam 
pressuT'e, as, for example, a joint in 
a range of sti'arn pipes. 

Steam Lap.—On a slide valve (or a 
piston valve) the amount by which 
the outer edges of thi^ valve overla]) 
thc5 outer (‘tlg(;s of tin', steam ports 
when the valve is in its central 
position. 

Steam Line.—The admission line of an 
indicator* diagram from a steam 
engine cylinder. 

Steam Loop.—An arrangement of pipes 
in the form of a loop, by means of 
which condensed steam can be re¬ 
turned to the boiler without the 
necessity of using a pump or an 
injector. 

Steam, Missing.—See Missing Quan¬ 
tity. 

2,71 


Steam Passages.—The passages in an 
engine cylinder through which the 
steam flows both to and from the 
cylinder. They include the steam 
ports and the exhaust ports. 

Steam per B.H.P. per Hour.—A common 
phrase in Engineering, used to denote 
the number of pounds of steam used 
by a steam engine (or turbine) every 
hour for each brake horse-pow^cr de¬ 
veloped. Thus, the steam consump¬ 
tion of a good modern condensing 
compound steam engine is about 15 to 
20 lbs. of steam per B.H.P. pi'r hour. 

Steam per I.H.P. per Hour.— The 
number of pounds of steam used by 
a steam engim^ every hour for each 
indicated horse - power d(*veloped. 
Thus, the steam consumption of a 
good modern condensing compound 
steam engine is about 12 to 16 lbs. 
of sti'am jier 1 H.P. per hour 

Steam Ports.—The passages in a steam 
engine cylinder through which the 
steam is made to flow on to the 
engine piston. (See Ports.) 

Steam Pressure.—The pressure of steam 
enclosed in a vessel. It is usually 
measured in lbs. per square inch. 

Steam Separator.—See Separator. 

Steam Ship.—A vessel adapted to navi¬ 
gation, and propelled by steam 
engines or steam turbines or by both. 
A modern arrangemimt consists of 
high-pressure reciprocating engines 
and low-pr(‘ssure turbines, the latter 
working on the steam exhausted 
from the reciprocating engines 

Steam Tight.—Vessels, joints, stuffing 
boxes, etc., are said to be steam tight 
when they do not allow'^ any steam to 
escape from or past 
them. 

Steam Trap.—^A de¬ 
vice used in con¬ 
nection with steam 
pipes, engine 
cylinders, etc., for 
automatically 
draining off water 
of condensation, so 
safeguarding the Steam Trap, 
plant from danger 
of water hammer and breakdown. 
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Steam Turbine.-— A rotary or non- 
reciprocating type of steam engine, 
in which rapid rotation of a shaft is 
produced by the impact of steam on 
suitably shaped blades fixed to a 
wheel on the shaft; or by the reaction 
of steam on blades fixed to a rotor on 
the shaft. In the former case, the 
turbine is known as an impulse tur¬ 
bine ; in the latter case as a reaction 
turbine. The De Laval Turbine is 
an example of the impulse type, and 
the Parson’s Turbine an example of 
the reaction type. (See De Laval 
Steam Tutibink and Parsoisi’.s vSteam 
Turbine.) 

Steam Whistle.—A whistle blown by 
steam, and us(‘d for giving an alarm, 
for announcing timers 
of starting and stopping 
work at large factories 
and mills, etc. 

Steam Winch. — A winch 
worked by steam 
Steel.—The most useful 
metal employed by man 
It consists of the metal 
iron together with a 
certain small percentage 
of other elements such 
as carbon, manganese*, 
silicon, etc. In chemical 
composition it is very 
similar to cast iron and wrought iron, 
but the percentage of carbon present 
with the metal is what principally 
distinguishes steel from the other two 
metals. Cast iron contains up to 
4*.5 ptT cent, of carbon; wrought iron 
is nearly the pure metal, containing 
only a very small perc(uitage of 
carbon. Steel is intermediate be¬ 
tween the two, the percentage of 
carbon varying from *15 to 1-6. 
Steel with a low' percentage of carbon 
is known as mild steel, and steel with 
a high percentage as tool or high- 
carbon steel. The former is largely 
employed in the manufacture of 
boilers, bridges, ships, shafts, etc., 
and the latter for cutting tools. (See 
Mild Steel.) 

Steel Castings .-—Castings of steel made 
from crucible cast steel (see Steel, 


CnuciBLE Cast) or from mild steel 
Such castings are much stronger than 
those made of cast iron, but they are 
more liable to blow-holes, and are 
generally not so clean. To prevent 
brittleness, it is nect‘.ssary to anneal 
ste('l castings slowly, for a week or 
even a fortnight Blow-holes in the 
castings mav be largely prevented by 
adding silico-spiegel to the metal as 
it is being poured out of the ladle, or 
by compressing the metal whilst it is 
molten in the mould. (See Whit¬ 
worth Fluid Compressed Steel.) 

Steel, Crucible Cast.—Steel manufac¬ 
tured by melting down blist(‘r steel 
in crucibles and pouring it into ingot 
moulds. 

Steelifying Iron.—A process of harden¬ 
ing iron objects ; the prociess being 
somewhat similar to case* hardening, 
but inst(^ad of employing substances 
such as carbon to effect th(i conver¬ 
sion, a powder composed of prussiate 
of potash, potassium nitratt*, and 
sugar of l('ad, is used. 

Steeling.—See Case Hardenincl 

Steel, Mild.— See Mild Steel. 

Steel Pipes.—See ('ast Iron Pipes. 

Steel Pulleys.— See Wrought Iron and 
Mild Steel Pulleys. 

Steel Rule.—A rule, generally 1 ft. or 
2 ft. in length, made in steel, divided 
into iiRihes, and commonly sub¬ 
divided for engineering purposes into 
halves, quarters, eighths, sixteenths, 
and at parts into thirty-seconds, and 
sometimes sixty-fourths. 

Steel Square.— See 'rRY Square. 

Steel Yard.—^Aforra of weighing machine 
in which a graduated lever and a 
counter¬ 
poise are 
employed, 
the mark- 
ing oppo¬ 
site the 
counter¬ 
poise when Steel Yard, 

the body 

to be weighed is balanced on the 
machine recording the weight of the 
body. 

Steely Iron.—Cast iron containing a 



Steam 

WhiHtlo. 
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comparatively low percentage of 
carbon is sometimes spoken of as 
steely iron. 

Steeple Engine. —An old type of vertical 
steam CMiginc, the cylinder being 
lowermost, the crank and the con¬ 
necting rod being arranged between 
the cylinder and the crosshead, which 
is connected to the piston by two 
long piston rods. 

Steeples. —Nails used by moulders. 

Steering. —Diroeding the course of a 
vehicle, a steam ship, (do. 

Steering Gear.— The gear employed for 
steering a vehicle oi* a sleaTU ship. 

Stencil. —See STENGiLLiNfi 

Stencilling. —Marking letters and figurt's 
on drawings, (de., by brushing ink or 
colours over sUuicils, i e thin platens 
of metal formed into a pattern of the 
figun^ or letter r(‘quired, openings 
being cut into the plates to correspond 
with the figure or letter. 

Step. —A brass for a bearing. Also the 
distance, measurc'd radially, betwc'en 
any on(‘ rim of a cone pulley and the 
next rim. Th(‘ term is also used to 
denoit^ a footstep. 

Step-Down Transformer. —See Trans¬ 
former. 

Step Gauge. —A cylindrical gauge of a 
number of different diameters 

Stephen- 
son’s Link 

§ Motion. — 

A link 
motion of 
theform il¬ 
lustrated 

Sioplipnson’s i.mU Mol ion SteppedGear- 

ing. — See 

Hooke’s Stepped Cearing. 

Stepped Pulley.— A cone pulley. 

Stepping Round. —Maikiug off equal 
divisions round a circle, as of th<* 
pitches of the bolts round a bolt 
(centre cinde, or the wheel teeth round 
a pitch circle. 

Step - Up Transformer. — See Trans¬ 
former. 

Stereo Metals. —Alloys of lead, anti¬ 
mony, and tin in slightly varying 
proportions. 

Stem Tube. —A tube or cylindrical 
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casing through which the propeller 
shaft of a ship })asses to the pro¬ 
peller. 

Sterro Metal.—An alloy of copper, zinc, 
tin, and lead, possessing great tensile 
strength. 

Sticking.—A term used in connection 
with safety valves, etc., to denote a 
sort of jamming, or a lack of freedom 
of movement. 

Stiction.—Explained under the heading 
Frigtton of Motion. 

Stiffener.—A strengthening piece. 

Stiffness.—A term used in connection 
with .shafts which transmit power to 
denot(‘ f-he resistanc^e offered by the 
shaft to twisting. Thus, in addition 
to being strong (uiough to resist 
failure, the shaft must he of such 
dimensions that it will not twist 
through more than a certain number 
of d(‘grees in a given length. In the 
(jase of light machinery, the required 
(haineter of the shaft is often governed 
by its stiffn(\ss rather than by its 
strength. It may be proved that the 
stiffness of a round shaft varies as 
the foiu’th power of its diameter, the 
strength varying as the cube of the 
diameter. 

Stirling Engine.—An (‘ngim‘ in which 
air is used as the working fluid. 
Used in connection with a regener¬ 
ator, it. is a highly eflicieiit engine 
theoretically, but it is not a practical 
type, and is only used for very small 
powers. 

Stirrup.—A Avrought irou or mild steel 
hoop for supporting something. 

Stock.— See Dies (and Stock). 

Stock and Dies — See Dies (and Stock). 

Stocking.—Removing the material from 
betwecui the teeth of wheels by means 
of a milling cnittcT, prior to applying 
the finishing cutter to the work. 

Stokehold.—A term used in marine 
practice to denote that part of the 
boiler room where the boiler furnaces 
are chargcsl with fuel. It may be an 
open or a closed space. (See Closed 
Stokehold.) 

Stokehole.— A term used in land prac¬ 
tice to denote that part of a boiler 
house in front of the boilers where 
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the ooal is stored and where the fire¬ 
man stands to charge the furnaces. 

Stoker. —A man who ciiarges the fur¬ 
naces of a boiltn- with fuel, in most 
cases the stoken* is responsible for 
other duties besides merely stoking, 
i.e. cleaning and doing odd jobs about 
the boiler house. (See also Mecjhani- 
CAL Stoker.) 

Stoking, Hand.— Chargifig tlie tires of a 
steam boilcT with coal by actual 
shov(*lling of the coal on to the fires. 
(8ee also Mec fiankjal Stoker.) 

Stoking, Mechanical . — Ch arging th e 
fires of a steam boiler })y means of a 
mechanical stok(‘r. (See Mechanical 
Stoker ) 

Stone. —A unit of weight equal to 14 lbs. 
avoirdupois Also a com])aet hard 
mass of earthy or mineral matter. 

Stool. —A support, or a b<asc j)i(H*e, 
generally of 
cast iron and 
of cylindrical 
form, for a 
heavy strue- 
tiire or ma¬ 
chine Loeo'- 
type boil(‘rs 
used as sta¬ 
tionary boilers 
are supported at the smoke box end 
on a stool. 

Stop. —frenerally, a proji’ctuig piece 
used to prevent a moving piece from 
going beyond a certain position. 
(See also Stop Pin ) 

Stop Cock. —See Cb(’K. 

Stop Drill, —A drill provid(‘d with a 
collar for the ])urpose of preventing 
it from drilling lu'yond a certain 
dept h. 

Stop Motion. —Any mechanism which 
serves to sto}) a machine in case of 
emergency, or when it has })erformed 
a certain duty ; oi- to stop the action 
of a tool of a machine temporarily 
without shutting down the machine, 
and so on. 

Stopper Hole. —^A hole about a furnace, 
(‘tc., which may be plugged up with 
clay, or other material, to stop the 
flow' of molten metal. 

Stop Pin,—A small pin wdiich stops a 


piece from moving beyond a certain 
position ; particularly a pin placed 
at the end of the markings on a 
]>ressure gauge to prevent the pointer 
passing completely round the dial on 
to the low-pressure markings, when 
the pointer would record a low 
pressure, although as a matter of fact 
the pressure was unusually high. 

Stopping. —A term applied to any 
material us(*d for tilling up holes in 
castings or patterns. 

Stopping Off.—A method adopted in 
connection with the casting of pipes, 
and other pieces, for utilising an old 
])attern which is too long for a new' 
piece requircid, but which can b(‘ 
made to serve if the mould made 
from the old pattern bc'- stopped or 
filled ii]> until a mould of the length 
retjuired for the new piece is obtained. 
Thus, if a flangiul steam jiipe were 
re(|uired, and there w'as an old 
pattcTii of the right sizci available, 
but of too great a length, a mould 
could bo formed from this jiattern, 
and by making a stopjiing jneccj 1o 
form the mould for th(‘ flange at the 
right position, and stopping up the 
mould from the position of the old 
flang(‘ to the new' one, the rcquirc*d 
mould would be product^d. 

Stop Valve.—A valve for controlling the 
flow of st(‘.am to an cngiiu', a ])ump, 
etc. The illustra¬ 
tion shows the 
type of valve 
commonly used 
for controlling the 
flow of steam to 
a steam engine. 

Storage Accumula¬ 
tor —See Storage 
Battery. 

Storage Battery — 

An arrangement, 
of electrical cells stoyj Valve, 
which can be 

charged by electrical current from a 
continuous current machine so that 
electrical energy may be stored up, 
and utilised later when required. 

Storage Capacity. —The quantity of 
electricity, in ampere-hours, which 
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a storage battery is capable of 
supplying. 

Storage Cell.—One of tb(i (jells of a 
storage battery. 

Stores.—A department in an engineer¬ 
ing works where various tools and 
articles are kept ready for the use of 
the workmen. 

Stourbridge Clay.—A cjlay found in the 
neighbourhood of Stourbridge, in 
Worcester, from which excellent fire¬ 
bricks, blocks, etc., are made. 

Stove.— See Dryincj Stove and Pipe 
Stove. 

Straight-Edge.—A straight, flat piece 
of timber or* in(*tal, usc^d for testing 
whether a bar, a plate, (^tc., is levT-1 
or straight. 

Straightening Machine.—A machine 
used for straightening rolled girders, 
channel irons, rails, plates, etc* 

Straight Line Motion —See Parallet. 
Motion 

Straight-Way Valve.—Any valve, the* 
})assage-way for which is (jontinuous 
or sti’aight through, so that the fluid 
jiassing through the valve undergoes 
no ehaiige of direction 

Strain.— Sli*ain is tlu* (h'forniation 
of a l)o(ly pr*oduc(‘d by a foi'ce or 
forces acting on the body. It is 
usually ineasui’cd as the ratio of the 
change of k'ligth, sectional ar<‘a, or 
volume, to the original length, sec¬ 
tional area, or volume of the body 
The term strain is commonly used 
to nu'an extension, but- strietly 
speaking, strain is a ratio, and not a 
dimension. 

Strainer.— See Rose. 

Straining.— A})plying a force or forces 
to a body so that the body suffers 
deformation. (See Strain.) 

Straining Cylinder.—The cylinder of a 
testing uiaelnne, so called b(*eause the 
force required to strain the specimen 
is derived from this ey]ind(*r. 

Strand.—One of the sev(;ral cords or 
wires which make up a rope. 

Stranded Conductor.—An electrical cc.ii- 
ducjtor composed of a number of liiu* 
wires twisted together. 

Strap.—-A driving belt. (See also 
EcX'ENTRIC ) 


Strap Brake.—^A brake which consists 
essentially of a steel band and a lever 
arrangement which enables the band 
to be pressed tightly against the rim 
of a njvolving wheel, thereby check¬ 
ing the spee(i of the wheel, and the 
parts with which the wheel is 
connected. 

Strap End —An end of a connecting 
rod of 
the d e- 
sign illus¬ 
trated. 

Strap Fork. 

S(*e Beet 
Fork. 

Strap of 

Eccentric. Kn<). 

—See Ec- 



CENTRIC and Eccentric Strap. 

Stream Horse Power.—The horse power 
available from a stream for driving 
a.water turbine or a water wheel. 

Stream Lining.—Shaping tlie surface of 
the body of an air craft, a motor car, 
(*tc., so that the resistance offeivd by 
wind ])ressure v ill be redue(‘d to the 
minimum. 

Street Mains.— E U'etriej; 1 coiid iie tors 
running akmg slnjcts, and from 
uhich eiirr(*nt is distributed to 
consumers. 

Strength.—The eiqiabihty of a body to 
resist the act ion of lorees applied to 
it. (See Compressive Strength, 
SiiEARTNO Strength, and Tensile 
Strength.) 

Strength of Electrical Current.—This is 
measurt*(l by tlu^ quantity of elec¬ 
tricity flowing along the circuit, 
i e. tin* amp(‘rage. 

Strength of Magnetic Field.—See Mag¬ 
netic Intensity. 

Strength of Materials.—^That branch of 
Applied Mechanics which deals with 
tlie strengths of iron and steel, 
masonry, etc., and with the stresses 
in beams and girders, bridges, boilers, 
shafts, (*tc. 

Stress.—^^riie sum effect of the internal 
forces in a strained body which resists 
the effect of the external forces. 

The stress in any member of a 
machine or structure is usually speei- 
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fiecl as the load per unit of sectional 
area. Thus, if a tie rod has a sec¬ 
tional area of 2 sq. in., and the 
tensile load afding upon it is 10 tons, 
the load per unit of st^ctional area is 
V’ “5 tons, so that the stress is 5 ions 
per square inch. 

Stress Diagram.—See (Ikaphic Statics. 

Stretcher Bar.—A bar which serves as a 
distance piece 

Stretchers.—Tliose bricks or stones in a 
wall which art* arrang(‘d with their 
long edges to the front. (See also 
Headers.) 

Stretching.—Extending, or increasing in 
length. Applied particularly to belts 
and ropes w^hich tend to stretch 
owing to the tc'nsion to w'hich they 
are exposed 

Strickle.—A form of board or plate, used 
for shaping a mould or a core, the 
edges of the lioard b(‘ing suitably 
shaped for the purpose, and the 
strickle l)eing drawn along the sand 
or rotated about a vertical centre, 
depending upon the ])articular work 
to be done. 

Strickling.— 1'h(‘ WT)rk of shaping a, 
mould or a core ])y means of a 
strickl(‘. (S(‘e Stiuckde.) 

Striker.— An assistant to a. smith, bis 
work comprising es])eeially the ham¬ 
mering of parts wdiicli are to be forged 
to shaj)e 

Striking an Arc.—Se])a rating the 

carbons of an el(*ctrie arc lamp in 
order to produce the arc. 

Striking Board.—That form of strickle 

which is 
rotated 
about a 
vertical 
centre. 
Striking Dis- 
t ance.' 

The d 1 S' 
1 a nee be- 

Striking Board. tv\'C(*n the 

points of 

the carbons of an arc lamp wdien tin* 
arc is struck. 

Striking Gear.—^The mechanism by 

which a driving belt is moved from a 
fast to a loose pulley, or vice versa. 


Striking Knife.—A tf)ol pointed at one 
end, and shaped approximately to 
the form of a knife blade at the other. 
It is usi‘d for marking Fines on timber, 
and also for cutting. 

Striking Mechanism. —See Striking 
(tear. In the case of an arc lamp, 
this term is applied to the mechanism 
used for striking the arc. (See Strik- 
iNO an Arv.) 

Striking Out. —The setting out on draw¬ 
ing paper of an object- or a mechan¬ 
ism ; or the marking out of work in 
the workshop, more particularly with 
a view' to seeing that all parts are 
cl(‘ar of other ])arts, i.e. that no part 
fouls anothiT part . 

Striking Up.— S('c Strickling. 

Stringers. —See Rah. Bearers. Also 
longitudinal gird(‘rs on th(‘ sides of a 
shij) 

Strip.—A t('rm used to diMiote the taper 
given to a pattern to enable it to bt‘ 
easily withdrawn! from the sand. 

Butt straps arc also sometimes 
calk'd strips. 

Stripping. —Thi* tc'aring out of th(' blades 
of a tiirbim*, due to the moving blades 
fouling the slat iotiary or fixed blades 
Also the breaking away of tlu' thre^a-ds 
of a screw’, the teedh of a wiieid, and 
so on 

Stripping Plates.—Metal plates used 
during the rolling of wnmight iron and 
mild stt‘(‘I bars to prevent collaring 
(See (\jllartng ) 

Also plates cut out to receive the 
outline of a foundry pattern at the 
joint line, and used in conneetion 
with moulding machines. 

Stroke. —A compk'te single moviunent 
of an engine piston or a pumj) 
plung(*r ; i e. a movement from oiu* 
('lui of th(‘ cylinder or pump barrel to 
Iho other. Also the distance of tbi?^ 
movianent. 

Structural Engineering. —That branch 
of Engineering which deals with the 
design and erection of structures 
composed principally of rolled 
girders, angles, channiis, plates, etc.; 
for example, bridges, and the sleel- 
W'ork of large buildings. 

Structural Load. —The load of a structure 
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itself, in contradistinction to the common to say certain materials are 
load or loads the structure has to good stuff, or poor stuff, and so on. 
support. Stuffing Box. —A form of cylindrical 

Structural Steel. —The steel used in the hollow box prepared in a cylinder or 
building of structures such as bridges, valve cover, etc., 

roof trusses, etc., and consisting in which are fitted 

principally of rolled steel girders, a gland and suit- 

angles, t)ars, plates, etc. able packing with 

Structure. An assemblage of parts the objecd of ke<‘p- 

which constitutes a whole, the whole iiig a piston rod, 

being suitable for supporting loads, a valve rod, oi- 

or resisting pressures, as a bridge, a sjundle, etc., stc’arn 

boiler, etc. tight. 

Strut. —A structural mcimber which Sub-Mains. — Elec- 

resists a compressiv(j load. trical conductors Stuffing Box. 

Stub End.— A straj) end of a connecting branching off from 

rod. the main conductors are often dc- 

Stud.—A cylindrical ])i(‘(;e of mild steel scribed as sub-mains. 

or wrought iron screwed at both ends Subsidence. —A settlement or sinking of 
as illustrated, and used in- a mass of earth, a structure, etc. 
stead of a bolt in cases where Sub-Station.— A kind of branch electric 
the latter could not be applied; station where electrical energy is 

as, for example, fastening a received from the main generating 

cover to the flange of a station, and tlu'ii distributed to the 

cylinder where', the flange is consumers The current is trans- 

too narrow to allow of the mitt(‘d to the sub-station from the 

bolt bc'iiig passed through. main station at high voltage and low 

Stud Block. —Se(5 Htxtd Box. ampe'rage, for reasons of economy, 
Also a foiin of projecting and at the) sub-statiein it is trans- 
SLud. pin for carrying a lover or forraedtoacurremtof low volt ago and 
a small wheel, etc. large amperage, suitable for the 

Stud Box.— A device used for screwing consume'rs. 

studs into position, such device being Subway.—An underground passage for a 
necessary because the run of pipes, a sewer, etc.; or a way 

stud is a cylindrical for passengers or traffic under a 

piece which cannot be railway. 

turned by a spanner or Suction. — Explained under the heading 
other means without Delivery. 

being damaged. Generally, th e drawing of a fluid into 

Studded Cham. — A chain a chamber due to the difference 

composed of side links between the external atmospheric 

and studs, and used pressure and the lesser pressure inside 

for transmitting power the chamber. 

from one shaft to an- Suction Chamber. —That part of a 
other. suction pump which the liquid first 

Stud Print. — A round enters. 

Stud Box. print which is secured Suction Gas. —See Producer Gas. 

in position by means Suction Gas Producer. —A gas producer 
of a stud. in which the suction created by the 

Stud Wheel. —^A wheel carried on a stud. outgoing movement of the engine 

Stuff. —A term applied to various kinds piston is utilised for drawing air 
of matter; to the working substance into the producer. Thus the appa- 

in a heat engine, for example; to ratus works under a slight suction, 

timber, fireclay, etc. Thus, it is whereas in the pressure type of gas 
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producer (see Gas PKOinTCEii) the 
apparatus Avorks under a slight 
pressure. 

Suction Pipe.—The pij)e through which 
the water or other liquid is drawn into 
a pump. 

Suction Pump.—A liquid-raising pump 
which depends for its action upon 
the difference between the ex¬ 
ternal pressure of the atmosphere 
and the pressure inside the 
pump. 

Suction Valve.—The valve through 
which water (or other liquid) is 
drawn into a pump. 

Suddenly Applied Load.—A load which 
is applied to a structiu'c suddcnJ 3 % but 
without impact. 

Suet.— Animal fat used largely as a 
lubricant and for jircventing rusting 
of iron and steel. 

Sullage.—The scoria which settles on 
the surfacjc of the molttiii metal in a 
foundry ladle. 

Sulphate of Lime.—Calcium sulphate. 
This salt is contained in certain 
boiler feed Avaters, and forms a most 
objectionable scsalc which (dings 
tenaciously to the plates, and which 
can only b(' removed by means of a 
scaling hammer. Chemical formula, 
CaSO^. 

Sulphating.—The formation of a white 
powder or scale on the plates of a 
storage battery, Avhich seriously 
affects the efficiency of the battery. 
This defect, if not remedied, may 
lead to the ruin of the battery. Ac¬ 
cumulators which arc left standing 
idle for long periods without being 
charged up are very liable to suffer 
from sulphating. 

Sulphur.—A simple mineral substance 
of a yellow colour. It occurs in coal, 
iron, and steel. Generally, the 
presence of sulphur in iron or steel is 
very objectionable ; it is responsible 
for red-shortness in wrought iron, 
whilst it renders steel more difficult 
to roll without cracking, and more 
difficult to weld. Chemical symbol, 
S. 

Sump.—well or reservoir for water, 
oil, or other liquid. 


Sun and Planet Gearing.—Wheel gearing 
of the form illustrated, and so called 
because one 
Avheel re¬ 
volves round 
the other, as 
the planets 
round the 
sun. It was 
first used by 
James Watt, 
for convert¬ 
ing the re- 
<iprocating 
motion of Sun and Planet Gearing, 
dll engine 

piston into rotary motion of the 
(Tankshaft. 

Sun Copy.—A phototype which is 
obtained by utilising the rays from 
the sun, the original drawing or 
tracing and the special paper on 
which the copy is to be made being 
placed in a glass frame and exposed 
1() the sunlight for a time. (See 
Phototype ) 

Sunk Key.— A key used for securing a 
crank or an eccentric to a crankshaft, 
or a pulley or whoed to a lino shaft, 
etc., the key being partly lit ted into 
a k(\yway in the siiaft, and partly 
into another keyw'ay prepari'd in the 
])art to be secured. (For illustration 
SCO Key Boss and Key Drift.) 

Sunk Winding.—A winding for a slotted 
armature, the winding receiving its 
name from the fact that it is sunk 
into the slots of the armature. 

Superficial Expansion.—The expansion 
of a surface by heat. The coefficient 
of superficial exjiansion for any 
material is twice the coefficient of 
linear expansion. v 

Superheat.—The additional heat added 
to convert saturated steam to supi'r- 
heated steam at the same pressure. 
It is measured in British Thermal 
Units. If T^ is the temperature of 
the saturated steam, T*v{ that of the 
superheated steam, and x the 
specific heat of the superheated steam, 
then the heat required to superheat 
one pound of the steam is x (Tj,vf—T^). 
The value of x is not definitely 
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known, but. it is generally assumed to 
lie between the values *48 and *60. 

Superheated Steam.—Steam which has 
been heated out ol contact with w^atcr 
to a temperature beyond that corre¬ 
sponding to its pressure. 

Superheater.—A device for superheating 
steam. It usually consists of a series 
of mild steel pipes 
or tubes thiough 
whic;h the steam is 
passed after leaving 
1 he boilcT or boilcTs, 
the tubes being 
])laced in the path of 
the hot furna(;e gases 
from the boihu's. 
Soj n e s u j>e!*hea t ers 
Suporlioatcr. an^ designed tosuper- 

heat the steam })y 
means of an indc'pendent fire, instead 
of by utilising some of the waste h(‘at 
in th('> gascis passing from the boilers. 
Such su])c‘rheaters are known as inde- 
])end(MitJy tired superheaters. 

Superposed Magnetism. — Magjudism 
])roducexl in a body which already 
contains a certain arnoimt of 
magni'tism 

Supplementary Dynamo.—A booster. 

Supply Meter.—A metc'r w^hich records 
th(' quantity ol elec‘,tricity, gas, or 
Avatcr Hupi)lied to a consumer during 
a c(‘rtain period of time. 

Surface Chuck.—Another name for a 



face plate of a lathe. 

Surface Condensation.—’i'he condensa¬ 
tion of the exhaust steam from an 


engine by contact with metallic 
surfaces kept cool by cold circulating 
water. (See Surface Condenser.) 

Surface Condenser.—A condenser con¬ 
sisting essentially of a suitably 
shaped vessel 
eon taini iig 
numerous 
tubes, gener¬ 
ally of brass, 
t h r o u g li 
which cold 
Surface CondoriHer. water is 

pumped by 
means of a circ.ulating pump. The 
steam exhausted from the engine is 



admitted to thij vessel, and comes 
into contact with the cold external 
surfaces of the tubes. It is thus 
effectively condensed, a partial 
vacuum being formed. The surface 
condenser is of ospecual advantage 
ill marine practice, because it allows 
the sea water to bo used as eon- 
(huising water, and the condensed 
steam as boiler feed water, in a 
jet condtMisiiig plant the condensed 
steam mixes with the cjondensing 
w^ater, and if the latter is very 
salty, and the feed water is taken 
from tlie hot well, trouble from salt 
in the boilers is lik(‘ly to be ex- 
jierieiK'cd. (See Salt Water in 
Boilers.) Where surface con¬ 
densers are installed, since the con¬ 
densed steam is used over and over 
again as feed water, it is necessary to 
install a grease extractor or a grease 
separator for the purpose of removing 
grease from the water. (See Grease 
IN Boiler Feed Water ) 

Surface Contact System .— An (‘leetrieal 
tramwTxy system in which the track 
is laid w ith a row of metal studs about 
10 to 15 ft. apart, which automatically 
(jonnect with the mains as the car 
])asscs over them. A long eontacit 
bar or ‘ skate ’ fixed under the (uir so 
as to boar against the studs as the ear 
travels serves to e.ollect the current. 
11ie rails are made to serve as the 
return conductors. 

Surface Gauge.—Another name for a 
scribing block. 

Surface Plate.—A specially jirejiared 
east iron 
plate, the 
upper sur¬ 
face of 
which has 
been ac¬ 
curately Surface X^late. 

planed 

and scraped dead fiat, so that it may 
be us('d for t(‘sting the accuracy of 
planed surfaces. 

Surfacing.—The facing of work in the 
lathe. 

Surfacing Lathe.—Any lathe capable of 
facing (see Facinu) as distinguished 
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from lathes which arc only adapted 
to turning, boring, or screw-cutting. 

Surging. —The more or less sudden 
increase or decrease of the strength or 
the voltage of an electric current. 

Surging Drum. —A warj)ing cone. 

Survey. —The work of determining the 
dimensions, the contour, etc., of a 
portion of land. 

Surveyor. —One skilled in the work of 
making surveys. 

Suspension Bridge. —A bridge which is 
suspended from chains or roj)(‘s 
carried over 
towers or 
uprights 
situat(Kl at 
each end of 
vSuf^poiisiuii Bridge the bridge, 

the cuds of 
the chains or ropes being securely 
fastened in the ground. 

Swabbing.—Moistening foundry sand 
with the object of making the particles 
adhere more firmly togetlier. 

Swage.—A tool used by smiths, sht‘ct 
metal workers, etc., for shaping 
pieces of work, 
the work being 
hammered on to 
the s\vag(? (which 
is suitably held in 
position), or the 
swage being ham¬ 
mered on to the Swago. 

work. 




Swage Block.—A block of cast iron or 
st(‘(d used for holding a swage, for 
forming heads 



Swages Block. 


on bolts, etc. 

Swaging.—The 
shaping of metal 
by means of a 
swage. 

Swape. — A lever 
handle, as used 
on a winch, etc. 

Swarf. — The ma¬ 


terial removed 


from castings during machining opera¬ 
tions. 


Swash Plate. —A circular disc secured 


obliquely to a revolving shaft, and 
used for giving a reciprocating motion 


to a rod or other jiiece in a direction 
parallel to the axis of the shaft. 

Sweating.—A term soinetinuis used to 
denote slight leakage at a rivet or a 
seam of a sti'am boiler or other vessel 
unrler pr(‘ssure. 

Sweating On.—Securing one piece to 
another by h(*ating solder aj)j)lied to 
tlio joining surfaces so that the solder 
runs and unites tlie parts, no soldering 
iron bt'ing required. 

Swedish Iron.—A high-class (piality of 
wrought iron manufactured in 
Sweden. It is made from j)ure 
magrietic iron ore, smelted with 
charcoal, but on account of its high 
cost is not miudi used in this country 
for genm’al structural work. 

Sweep.—^A long surface, fiat in one 
direction, but curved to a largti 
radius in the other. Also a striking 
board. 

Sweeping Up.— Sec Stbi(;;kljn(}. 

Swing Bridge.—A bridge ovcf* a river or 
a canal, so designed that it (;an turn 
round, carrying a j)ortion of tlu* 
roadway with it, so as to allow ships 
to sail past . 

Swing Frame.—See Swinfj Pirate. 

Swinging Earth.—An intcrmittc'nt ('arth. 
(See Earth ) 

Swing Plate.—A (iast iron jfiatc 
j)rovid(id with slots, and used on a 
screw-cutting lathe for supporting 
th(5 intermediate change* w heels. The 
plate, and with it the wheels, may be 
swung round the centre of the leading 
screw, and secured in su(jh a position 
that the wheels c!arri(‘d by the ]ilatt5 
may be geared up with the wheel 
which is to s(*rve as the driving wheel. 

Switch.—An electrk^al device for 


making and 
breaking a 
circulit. 

Switchboard.—^A 
so-called 
board a r- 
ranged ver¬ 
tically, and 
equipped with 
electrical 



Switch. 


switches, measuring instruments, 
circuit breakers, etc., for use in 


280 



DICTIONARY OF ENCINEERINO 


connection with an electrical dis¬ 
tribution system. 

Switching Off.—Stopping the flow of an 
electrical current to a lamp, a motor, 
etc., by means of a switch. 

Switching On.—(Causing a flow of 
electrical curremt to a lamp, a motor, 
etc., by means of a swit(*h. 

Swivel.—A fastcMiing so designed that it 
allows the part which is fastened to 
turn round fret'ly. 

Swivel Union.—A union so designed 
that one of th(; coiiiKXitcd parts may 
be moved to some extent about the 
other. 

Syenite.—A harxl tough stone closely 
res(‘m blmg granite. 

Symmetrical Beam.—A Ixiam is said to 
l)e syminetrie.al when its cross section 
can be divided into two corr('S])ond- 
ing halves by a horizontal centre 
hue. 

Symmetrical Design.—A design of well- 
l)roportioned and regular shape; 
one •which could be divided into 
corresponding halves. 

Synchroniser. — An eh'ctrical device 
used for ascertaining when two 
alternators whicjh are to Ix' run in 
])a rail el are in synchronism with each 
other. 

Synchronism.—The coinciding of one 
vibratory moviunent, etc., with 
another. TVo altiTiiators working 
together in parallel are said to be in 
synchronism wiien they are in step 
with each other, or when they give 
the maximum impulse at exactly the 
same instant. 


Synchronous Motor.—An alternating 
current motor, the speed of which is 
dependent on the frequency of the 
driving current. 

Syphon.—A bent tube used for drawing 
a liquid from a containing vessel. If 
such a tube bo 
compl(‘tcly flll(‘d 
with the liquid, 
and one end bo 
irnmersi'd in tho 
liquid hi the con¬ 
taining vessel 
(both ends being 
temporari 1 y 
scaled), the S.M)hoii. 

other end being 

arranged at a lower level than the 
first, the liquid will flow through 
the tube and out of the vessel, and 
the flow will continue so long as the 
delivtuy end of the tube is below 
tho level of the 
liquid in the con- 
taming vessel. 

Syphon Lubricator.— 

A lubricator whicdi 
works on tho 
principle of th(5 
syphon. Oil is sy¬ 
phoned by means 
of cotton wick or 
other similar ma- 
terial from tho oil- gyphon Lubricator, 
containing vessel 
to the surfaces to be lubricated. 

System. — A regular method or order 
of carrying out certain engineering 
work. An organisation. 




T 


—^The Greek letter Theta, commonly 
used to denote an angle, either in 
degrees or in radians. 

0 </) Diagram. — See Theta-Phi Dia¬ 
gram. 

Table.—Generally, a casting having 
a horizontal machined surface on 
which work is placed for machining, 
or marking off. 


Table Peed.—A term sometimes ap¬ 
plied to the feed of a planing machine, 
since the movement of the table feeds 
the work to be planed on to the tool. 

Table Push.—A push button secured 
to an ordinary table, and used to 
ring a bell some distance away. 

Table Saw.—A saw having a narrow 
blade which is gradually reduced 
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towards llie outrr cjid. Used lor 
sawing round ourvcis. 8oinotimes 
called a compass saw. 

Tablet Board.—A switchboard, dei-iving 
its name from the fact that it is 
divide*d into tablets. 

Table Vice.—A small vice wliich can 
bo conveniently screwed to a table. 

Tachograph.—An instrumcint for in- 
dic.at ing the si)eed of a rotating body 
in revolutions per minute. 

Tachometer. ' See 'iAcHocjBAPH. 

Tack .—A short, broad-headed nail 

Tackle.—A collection of parts which, 
when combined tog(*ther, forms a 
lifting or other arrangement. 

Tail.—(leiierally, the narrower or 
pointed end of a i)icc-e of metal or 
timber. 

Tail Plane.—A lear plane' of an aero¬ 
plane. 

Tail Print.—^A spi'cial form of core 
print used in cases w hen) the ordinary 
])laiii cylindrical print, could not be 
drawn. 

Tail Race.—8e('. Uac e. 

Tail Rod.—An exteiidc'd jiart of a 
piston rod Thus the piston rod, 
instead of finishing at tlu* jiiston, is 
extended right tlirough the cylinder 
cover, in whieh are provided a gland 
and stiitiing box. Tlu^ object of the 
tail rod is to hoi]) in constraining th(‘ 
piston to move in a truly axial direc¬ 
tion, and, in the case of a horizontal 
engine’, also to take some of the* 
weight of the jiiston off the bottom 
of th(’ cylinder, and so reduce the w^eai* 
both of the piston and the cylinder. 

Tail Slide. — A backward fall of an 
aeroplane. 

Tail Stock.—The loose headstock of a 
lathe. 

Tail Water.—The water ])assing away 
from a water wheel through the tail 
race^. 

Taking Up.—A term commonly used 
to dc'iiote an adjustment of parts to 
eliminate slackiicss, as, for example, 
the adjustment of bearing brasses 
which have become worn. The term 
is also applied to the tightening up 
of driving belts, chains, ropes, etc., 
w hich are unduly slack. 


Tallow.—The fat of various animals, 
which has bc'en separated from or¬ 
ganic tissue. Much 
used as a lubri¬ 
cant. 

Tallow Cup.—A re¬ 
ceptacle for hold¬ 
ing tallow which is 
to be used for 
lubricating ])arts 
rubbing together, 
the form being 
often, but not 
always, similar to 
that of a dome.stie 
cup. 

Tallow Oil.—Oil obtained by suf)jcet- 
iiig tallow^ to pressure, whereby the 
liquid portion of the tallow, i.e. the 
oil, is sque(‘Z('d out 

Tamping.—Stopping iqi a hole with a 
j)lug of (‘lay. lb*essnig something 
dowai, or into ])osition, by re[jeat.ed 
gentle applications of })ressurc. 

Tandem Compound Engine.—A com¬ 
pound steam engine, thc^ high and 
low j)r('ssme cylinders of which are 
placc'd in line watli each otlu'r, so 
that lh(‘re is only one })iston rod 
(eomnioii to both eylindc'rs), one 
connecting rod, and one crank. An 
engine of this tyjx' reqnin's only 
a narrow but rathc'r long engine 
house. (8oe also Side - - Si de 

En(31NE ) 

Tang.—^1 'hat portion of a tool such as 
a wood chisel, a tile, (dc , which is 
fitted into a wooden handk*. 

Tang Chisel. — An ordinary wood¬ 
worker's chisel, as distinguished 
from a socket chisel. 

Tangent Galvanometer.—A galvano¬ 
meter so designed that the tangi’iit of 
the angle of deflection of the neccTle 
is directly proportional to the 
strength of the current ])assiiig. 
(For illustration see Galvanometer.) 

Tangent Screw.—A worm. Called a 
tangent screw becjause it is a form of 
screw at a tangent to the circum- 
ference of the worm wheel with which 
it gears, the latter being called a 
tangent wheel. 

Tangent Wheel.—See Tangent Screw. 
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Tank. —^An iron or atecl vessel for hold- become of smaller cross section from 
ing liquids. one point towards another, or which 

Tank Engine. — Locomotives which gradually become thinner, or reduce 
carry their water for the boiler in a in diameter, are said to taper, 
tank or tanks immediately adjoining Taper Pin. —round pin made slightly 
the boiler, instead of in a separate taper, and used for securing a loose 
tender, are termed tank engines. collar to a shaft, a 

(See Saddle Tank Engine and small wheel or 

Side Tank Engine.) pulley to a shaft, 

Tantalum. —A rare metal, similar in or for fixing a nut 

some respects to steel. Used in the permanently in 

manufacture of filann'iits for in(;an- position. A par- 

descent lamps (see Tantalum allel hole is iirst 

Lamp). Chemical symbol, Ta. drilled through the Taper Pin. 

Tantalum Lamp. — An incandescent collar, etc., and the 

lamp, the filament of Avhich is made shaft, or through the nut and the 

of a rare metal, tantalum, which in screwed end of the bolt, etc. ; the 

some respects is similar to steel, and hole is then made taper by means 

which has a high electric resistance. of a taper rimer, and the pin driven 

Tap {Khrtrical) —A conductor con- in. 

nected with a main conductor for Taper Plug. —A plug which is tapered so 
the ]nirpose of taking off a portion that it can be driven into position, 

of the current The w^ord is also in contradistinction to one which is 

used as a v(‘rb to denote the making screwed or otherwise placed into 

of a connection with a main eon- jiosition. 

(1 net or for the puipose of carrying off Taper Eimer. —A rimer of the form 
a supply of current by a branch illustrated. 

conductor. Taper Tap.— u .j ; .-■■'I’ - ijr - 

Tap (M cchmi icaJ) .—At ool f or } ireparing The fi r s t 

screw threads inside holes. Kxcept tap used in Taper Rimer, 

ill the small sizes, forming a 

there are usually thread in a hole. (See Tap 

three such taps to {Mechanical).) 

form a set, the first Taper Turning. —^Turning objects in the 
being termed the lathe taper instead of jiarallel. 

entering or taper Taper Vice. —^A vice suitable for grip- 
tap, the second the ping tapered work, 
second tap, and the Tap Holder. —A device for holding a 
third the plug tap. tap in a screwing machine. 

The taps arc oper- Tap Hole, —Sec Tapping Hole. 
atedby a tap wrench Taping. —^The winding of insulating 
when the screwing is tape round an electrical conductor. 
Tap (Mechanical) to be done by hand. Tapped Hole. —A hole in which a screw 
the taper tap being thread has been formed, 
used first and the plug tap last. Tappet. —A sort of enlarged ])iece at- 
The taps can also bo operated in a tached to a spindle, its function being 
drilling machine. to receive motion from another piece 

The word * tap ’ is also used to and transmit this motion to the 
mean a cock. spindle. Thus the valve tappets of 

Tap Cinder. —Slag from the puddling a petrol engine receive motion from 
furnace. cams, and transmit this to the valv(‘ 

Tape, Insulating. — See Insulating spindles. 

Tape. Tappet Motion.— The motion given to 

Taper. — Objects which gradually a tappet. (See Tappet.) 
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Tapping. —Forming the opening, for 
the purpose of running out the molten 
metal, in the bottom of a blast fur¬ 
nace or a cupola, generally by piercing 
with a pointed bar or bott stick a 
plug of fireclay 'which covers the hole. 

Also the forming of a .screw thread 
in a hole by means of taps. The 
term is also applied to im^an the 
making of a branch coniu'ction with 
a main, so that a sujjply of elec¬ 
tricity, water, etc., may be drawn 
from the main. 

Tapping Bar.—A bar used in eon- 
!lection with the tapping of a blast 
furnacej or a cupola. A bott stick. 

Tapping Hole.—The hole in the bottom 
of a furnace containing molten metal 
through which the metal is run out. 
It is generally made up by a plug of 
fireclay. 

Also a hole which is subsequently 
to be tapped or provided with a 
screw thread 

Tap Plate — See Scbew Plate. 

Taps.—Branch connection with a main 
electrical conductor. 

Also the set of threes taps (or two 
for very small sizes) used in forming 
screw threads in holes (See Tab 
(Mtchanlcal)) 

Tap Wrench. —^A single or double lever, 
(generally double) used for turning a 
tap when 
forming a 
screw 
thread in 
a hole by 
Tap Wrench. hand. 

Tar. — A 
black resinous material obtained from 
pine and other trees. Used for various 
purposes in Engineering: in connec¬ 
tion with road-making, for example; 
for covering the external surfaces of 
brickwork boiler settings with the 
object of preventing air leakage into 
the flues; as a preservative coating 
for the surfaces of loam patterns, etc. 

Tar Varnish. —See Bituminous Paint. 

Taxi. —Short for Taxicab. 

Taxicab. —A petrol motor driven 

vehicle licensed to stand and ply for 
hire; chiefly used in the towns. 



Taximeter. —A device which registers 
the amount of fare to bo paid by a 
passenger travelling in a taxicab or 
other hired vehicle. 

Taxying. —Tlic running of an aeroplane 
along the ground prior to rising. 

Teak. —A light brownish coloured 
timber. It is hard and durable, and 
is much us('d for various 
purposes l)y engineers. 

Tedge. —An ingate for a 
foundry jiiould. 

Tee. —Short for Tee Iron, 
or Tee Piece, or Tek 
Pll’E. 

Tee-Headed Bolt.—A bolt, 
the head of which is 
shaped to the form of 
a T, as showm in the 
illustration Such bolts 
are commonly used for 'jv^-Headed 
fastening down work BoK 
wdiich has to be machined 
to the machine table, the latter hcdiig 
provided with T-shaped slots to corre- 
s])ond witli the T heads of the bolts. 

Tee Iron.— 





Toe Iron. 


A rolled 
bar, the 
section of 
which is 
that of a 
T. 

Tee Joint.— 
A joint 
made by 
connect¬ 


ing together one bar of iron or steel to 
another at right angles, the w^hole 
somew^hat resembling the letter T. 
Teeming. —^Thc pouring of molten 


metal from a 

furnace or a . 

ladle. ““rz "" 

Tee Piece. —^Aterm 

sometimes used , - 

to mean a Tee 

Iron, some- g |j | I ^ 

times a Tee iri nT. 

.p A • Teo Pipe. 

Tee Pipe. —A pipe, 

generally of cast iron, of the form 


illustrated. 


Tee Rest.—A rest for the tool used in 
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hand turning, and having a shape shaft eomposc^d of a number of tubes 
somewhat like the letter T. arranged like a telescope, and used in 

Tee Slots. —^Slots made in the table of a eases whore a certain amount of longi- 

planiiig or other machine to receive tudinal rnovemiuit is to lie taken up. 

the heads of Tec-headed bolts. (See Tell-Tale Indicator. —A sort of recorder 
Tee-Headed Bolt.) which indicates wiieii a certain event 

Tee Square. —A wooden square of T happened, when a machining opera- 

shape, and consisting of the stock tion was completed, etc. 

and t h e Telodynamic Transmission. —The trans¬ 
blade. Used mission of })ower over long distances 

by draughts- by means 

men for o f w i r e 

drawing rop(‘spass- 
Teo Square. horizontal iiig over 

lines, and suitably 

for supporting the set squares for shaped T(*lodynamic Transmission, 
the drawing of vertical lines, and pulleys. 

lines inclined at other angl(‘s. Temper. —^The state of the material of 

Teeth. —The projecting triangular- a cutting tool, particularly as regards 

shaped pieces at the cutting edge of its hardn(‘ss. Used as a verb to 

a saw, or those on a ratchet, etc. mean tlui hardening of a (fitting 

Also the projecting })ieces on racks tool to the extent rc‘(piired. 

and Avheels which gear with other Temperature. —Intensity of heat, 
wheels, the t(‘t‘th on om^ jiicce fitting Temperature should be distinguished 

into corresponding recesses formed from quantity of heat. If a cup of 

in the otluT piccje. The teeth of water be takoii from a bucket of 

racks and wlu'els must be d(‘sign(‘d water, th(T(‘ ani two quantitic^s of 

to special curved forms in order to water and two quantities of heat, 

ensure smooth working (S€‘e ('y- The hc^at quantities are obviously 

c'LoiDAi. Teeth and Involute very different, but the temperatures 

Teeth ) in the two cases are the same. 

Telescopic Arrangement. — An ar- Temperature Gradient. —A sloping line 
rangement of the rings of a boiler on a diagram showing the rate of 

shell in which the rings are madt* increase of temperature of a body 

parallel and arrang('d like a tidescope; being heat(‘d, or the rate of decrease 

i.e. the second ring fits inside the of temperature (jf a cooling body, 

first, the third inside th(‘ second, the Tempering.— S(‘e ^Tkmper. 

fourth inside the third, and so on. Tempering Colours. — When steel is 
the boiler thus becoming a little less heated for tempering, a film of oxide 

in diameter at each ring, eaeti rediu*- ap])ears on the outer surfaces, and 

tion being equal to twice the plate from the colour of this oxide one 

thickness. This arrangcunent was may judge’! approximately the tern- 

common at one time', ])artieularly perature of the metal, 

with large furnace tub(\s, but- in Template. —St‘e I'emplet. 

modern boil(»rs the shell rings are Templet. —An object shaped to some 
generally made parallel, ait-ernuB* special foiin, and used as a guide in 

rings being made slightly smaller the making of articles of corre^spond- 

than the others, so that there ari' ing shape. Also a pattern used in 

inner rings fitting inside outer rings. connection with the marking out of 

In the case of th(^ furnace and flue work, or for checking the accuracy 

tub(‘s the rings are again generally of finished work. 

mad(' })arallel, but united by means Temporary Fastening. —A fastening 
of Adamson’s flanged seams. effected by means of nuts and bolts 

Telescopic Shaft. —A form of hollow is often (lescribed as a * temporary 
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fastening,’ in contradistinction to a 
fastening effected by means of rivets, 
which constitutc‘-s what is termed a 
‘ permanent fastening.’ 

Temporary Hardness. — 8eo Hard 
Water. 

Temporary Load. — See Permanent 
Load. 

Tenacity. —The capability of a body to 
resist a tensile force or load. (See 
Tensile Strength.) 

Tender. —That part of a large loco¬ 
motive' which is distinct from the 
locomotive itself, and which carries 
the coal, etc. 

Also a written agreement to 
supply ee'rtain goods, or carrj?^ out 
a piece of work, for a specified sum 
of money. 

Tenon.— 8ee Mortise. 

Tenoning Machine. —A machine speci¬ 
ally adapted for the cutting of tenons 

Tenon Saw. — A small saw better 
adapted to small and accurate work 
than the 
ordinary 
hand saw. 
Tenorite.— 
Black 

Tenon Oxide of 

copper. 

Chemical formula, CuO. 

Tensile Force, —A force applied to a 
member of a machine or structure 
which acts in the direction of the 
length of the member, tending to 
produce an elongation. 

Tensile Load. —A load on a member of 
a machine or structure which acts in 
the direction of the h*ngth of the* 
member, tending to produce an 
elongation. 

Tensile Strain. —^The strain produetd 
by a tensile force or load. It is 
measured by the ratio of the increase 
of length of the member (])rodueed 
by the load) to the original length. 

Tensile Stren^h. —Tln^ stic'ugth of a 
material to resist tensile forces or 
loads. The li'iisile strength of good 
mild steel is about .SO tons per square 
inch, of vTOUght iron about 22 tons, 
and of east iron about 7*5 tons, for 
a good average quality ; the laltcT 
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material, however, varies greatly in 
quality, and therefon'- in timsilo 
strength. 

Tensile Stress. —The stress ])r()dueed in 
a member of a machine or a structure 
by a tensile force or load. It is equal 
to the force or load divided by the 
cross-sectional area of the nuanher. 

Tensile Test. —^A test (jarried out on 
specimens of iron and steel, etc., 
with the objeiit of determining the 
tensile strength and the ductility of 
the material, etc. The most common 
test (jonsists of pulling the specimen 
very gradually until it breaks (noting 
the breaking load), and measuring the 
amount of extension on a length of 
8 in. or 10 in The tensile strength 
is afterwards determined by dividing 
the breaking load by the original 
sectional area of the s])eciraen, whilst 
the extension is calculated as a per¬ 
centage. 

Tensile Testing Machine. —A rna(!hine 
in which tensik' tests of materials are 
made. (See Tensile Test and 
Te.STJ N (} M A CHINE.) 

Tension. —The stat(' of ])eing subjected 
to a pulling force or a tensile load. 

Terminal Pressure. —Ex])laiiu'd under 
the heading Final I’rkssitre. 

Terminals. —The ends of the circuit of a 
dynamo, etc. (damping screws by 
which the ends of electrical con¬ 
ductors are secured to an apy)aratus. 

Also the ])oles of a voltaic cell. 
(See Poles.) 

Tesselated Plates. —Chequered plates. 
(Sec Chequering.) 

Test. —A piece of work carried out v\ it h 
the ohjecit of proving if mateiial 
required for a certain machine or 
structure is satisfactory for the pur¬ 
pose ; or for determining whether or 
not a machine is doing the work i^ 
was designed for, wheth(*r it is 
efficient, and so on. 

Test Bar. —Sc'c Spe(tmen. 

Test Cocks. —1Vo, or in some cases 
three, small cocks fitted to the front 
end plate of horizontal boilers, or to 
the cylindrical shell of vertical boilers, 
one in communication wdth the steam 
space, a little above the normal watey 
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level, and the other in communi¬ 
cation wjth the water space, a little 
below the normal working level. If 
a third cock is fitted, it is pUmed mid¬ 
way between the otiier two cocks. 
If the lireman optms the uj)j)er or 
steam cocjk, and finds steam blows 
through, he knows the water level 
is l)e]ow that of the steam cock ; if 
wat('r ])lows through, h(‘ knows that 
the wattT l(‘vt‘l is high. Tf he opens 
the lowt^r or water cock, and steam 
blows througli, hi» knows his w'at(‘r 
level is Jow\ (ierK^rally, test cocks 
are only used as additions to the 
water gauges. 

Testing.—The carrying out of a test of 
one form or another. (See 'I’est.) 

Testing Car.—spt'cial car used on 
electric railways for testing })ur]>oses. 

Testing Machine.—A machine used for 
determining th(‘ strength of materials 
such as iron, st(*el, concrete, etc. 
There are many diffcirent types of 
testing machine now in use, i)ut the 
most common is probably the one 
used for testing the tensile strength 
and the ductility of iron and steel 
and other m(‘tals, called a tinisih' 
testing machine. The sp(‘cimen to 
be testiMl is held firmly at ea(*h end 
in suitable shackles, one of which is 
conn(‘cted with a liydraulic }>hnig(T 
or ram, working in a cylinder, called 
the straining cylinder, whilst the 
other is connected with a lever and 
weight arrangement. In order to 
apply tlie ttmsile fon’es to the speci¬ 
men, water under pn'ssure is ad¬ 
mitted to the plunger or ram. The 
actual load applied can be measured 
by nu'ans of the lever and weiglit 
arrangement. (See also Tensile 
Test ) 

Testing Boom.—A room equipjied with 
testing apparatus, and devotinl ]iarti- 
eularly to the currying out of tests of 
one form or another. 

Test Load.—The greatest load applic^d 
lo a machine or a structure, or some 
dc'tail of a machine or structure, 
wliieh is hiniig tc'sted. Generally, 
the load is considmubly in excess 
of the normal working load. Thus 


the test load (or ‘ proof ’ load, as 
it is called) for a chain is com¬ 
monly equal to twice the working 
load. 

Test Pressure.—The maximum water 
pressure applii^d to a boiler or other 
vessel during hydrostatic testing. 
It is generally much in excess of 
the normal working pressure, vary¬ 
ing in the case of boilers from 
one and a half to twice the working 
pressure. 

Test Pump. —A pump us(‘d for applying 
the pressure to vessels utuh'rgoing 
hydrostatic testing. 

Test Specimen.— 8ee Specimen. 

Test Strip.—See Specimen. 

T-Head Cylinder.—A di^sign of engine 
cylmdt'r used on (u‘rtain automobiles, 
and so called h(‘- 
' cause it has a. 
shape somewhat 
resembling the 
lettiTT, sinci'there 
arc two branches 
springing out from 
the lop of the 
cylinder, one on T-TTead Cylinder, 
each side, direidly 

opposite to each other, the one con- 
lUHded with the ink't pipe, and the 
other with the exhaust pipe. With 
this type of cylinder, a symmetrical 
and well-balanced casting can be pro¬ 
duced, and large valves can be 
ein})loy('d. 

Theodolite.—An instrument used by sur¬ 
veyors and civil engineers for measur¬ 
ing ang](‘s and occa¬ 
sionally distances. 

Theoretical Effort.— 

In a lifting machine 
such as a pulley 
block tackle, a wheel 
and axle, etc., the 
effort required to 
raise the load, assu¬ 
ming there were 
no friction. It is 
equal to the load 
divided by the Theodohto. 
velocity ratio (see 
Velocity Ratio) The theoretical 
effort is less than the actual by 
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the amount of effort requii*ed to over¬ 
come the friction of the machine. 

Therm.—Another name for Calorie. 

Thermal.—Relating to heat. 

Thermal Storage.—A Hystern of storing 
hot boikir feed water in cylindrical 
steel vessels termed thermal storage 
vessels, these being placed over the 
boilers. The system is mostly used 
at electric generating stations, where 
the demand for steam is of a very 
variable nature. When the demand 
for steam is small, the steam gene¬ 
rated, over and above what is re¬ 
quired, is used to heat the water in 
the v(*sst‘ls, and the heated water 
can l)(^ drawn for f(ceding the boilers 
at any time. 

Thermal Unit.—A unit of lieat. The 
unit adopted by British engineers 
is the British Thermal Unit. (Se(‘ 
British Thermal Unit.) 

Thermal Value.—See Caloriftcj Value. 

Thermit Welding .—A form of wt‘lding 
in which the excc^ssive heat generated 
by the combustion of aluminium is 
utilised. A granular mixture of 
aluminium and iron oxide constitutes 
what is called * thermit,’ and to start 
the combustion a special ignition 
powd(‘r, which may be ignited by an 
ordinary match, is employed. When 
eonibustion occurs, a temperature of 
over 5000° F. is produced. 

Thermo-Dynamics.—The science which 
deals with the relations existing 
between force and heat. 

Thermo-Electricity. — Electricity as 
produced through the agency of 
heat. 

Thermo-Electrometer.—An instrument 
for measuring the ht*ating effect of 
an ekictric current. 

Thermometer.—An instrument for 
measuring temperature, its action 
being based on the expansion of a 
column of mercury, alcohol, etc , 
which takes place when the mercury, 
etc., is subjected to heat. (See 
Centtgrahe Thermometer and 
Fahrenheit Thermometer.) 

Thermometry. — The science which 
deals with the measurement of tem¬ 
peratures. 


Thermophone.—A device for producing 
sound through the agency of elec¬ 
tricity. 

Thermopile. — A device for obtaining 
electricity from lu'at, the principle 
of action being based upon tlu) 
fact that if two different metals are 
joined together, and heated at their 
junction, a currcMit of electricity is 
produced. 

Thermostat.—An apparatus for regu¬ 
lating temperature. 

Thermo-Syphon System.—The system 
of cooling the cylinders of an internal 
combustion engim^ by means of water 
which circulates continually through 
the system, the flow dejicnding upon 
the fact that when water is heated it 
be(*omes lighter, bulk for bulk, and 
c()ns(‘quent]y rises, cooler water 
flowing in to take its place. 

Theta-Phi Diagram (6^ </> Diagram).— 
A diagram which shows graphically 
the thermal (;hang(‘s which take place 
in a heat engine cylinder during one 
cycle. ’Fhe ordinary indicator dia¬ 
gram shows the amount of work 
done during one stroke, but gives no 
idea of the amount of the working 
fluid used. The theta-phi diagram 
.shows the ratio of the heat utilised 
to the heat rt'c'civcd by the engine. 

Thick Cylinder.—A cylinder whose 
thickne.ss is not very small in com¬ 
parison with its diameter, hy¬ 
draulic cylirukn’s are regarded as 
thick cylindiTS. Cylindrical boilers 
are examples of thin cylindi^rs. 

Thick Fires.—Boiler furnace fires are 
.said to be thick when the fuel is laid 
on the grate to a considerable depth. 
Thus in Lancasliire, Corntsh, and 
.similar boilers, a fuel bed 10 in. deep 
would constitute a thick fire. 

Theoreticially, thin fires are better 
than thick fires, siiu'e the air becomes 
more intimat(*ly mixed with the fuel, 
and the combustion is consequently 
better, but in practict^ thin fires are 
liable to burn through quickly, and 
leave bare places on the fire-grate, 
through which large quantities of 
cold air rush, leading to serious in¬ 
efficiency. 
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Thickness Gauge, or ‘ Feeler.’ —A gauge 
of the form illustrat(id, aiul having 
the form of 
a pocket 
knife with 
numero us 
blades, th(‘ 
numbers on 
which repre¬ 
sent the 

mi .-1 1 .thicknesses 

1 hickness Gauge, or ‘ Feelor. , 

^ ’ oftheblad(5S 

in thousandths of an inch. Used 
for measuring clearance's, etc. 

Thicknessing Machine. — A machine 
specially adaptiid to the planing of 
pieces of timlier to required thick¬ 
nesses. 

Thickness Pieces. —Small strips of wood 
of various known thicknesses ; used 
for testing the widths of those sjiaces 
in a mould w^hich rci)reseiit the thick¬ 
nesses of the metal which will result 
ill the finished casting. 

Thick Oil.—laihricating oil posscsshig 
considerable viscuisity, and suitable 
for the lubri(;atioTi of parts between 
which there is cjonsiderable b(;ariiig 
jiressure. In such cases, a thin oil 
would be quickly squeezi'd from 
Ix'twcen the surfaces which press 
together 

Thimble.— A term applied to various 
objects of hollow cylindrical form. 
Commoidy ajiplied to a grooved 
metal ring iiisi'rted in the loop at 
the end of a rope to prevent chafing 
and wear of the rojie 

Thin Cyhnder. —A cylinder whose thick¬ 
ness is very small in comparison 
witli its diameter A cylindrical 
boiler is an example of a thin 
cylinder. 

Thin Fires. —See Thick Fires. 

Thinning Down. —A term used to de¬ 
note the work of bevelling the ends 
of butt straps for the longitudinal 
seams of steam boilers in order that 
they may be tucked under the plates. 
(See Tucking Under.) 

Thin Oil.—Lubricating oil possessing 
considerable fluidity, and suitable 
for light machinery. 

Thomas-Gilchrist Steel Process. —A term 



sometimes used to mean the Bes¬ 
semer process of making basic steel. 

Thorny croft Boiler. —A boiler of the 
water-tube type, having an upper 
steam drum and two mud drums, 
the three drums repr(\senting the 
corners of a triangle. The connection 
between the mud drums and the 
steam drum is made by means of 
straight water tubes. 

Thread. —See Sc^rew Thread. 

Thread Gauge. —A gauge for determin¬ 
ing the pitch of screw threads. It 
consists of a number of thin blades, 
each of which has one edge notched 
with the thieads of a particular size 
of screw thread. 

Three-Cyhnder Engine. —Generally, an 
engine with three cylinders, but 
more particularly one where all the 
eylinders are of the same* size, each 
cylinder receiving the full pressure 
of the working fluid, and not one 
where the working fluid first enters 
a comparatively small cylinder, does 
work tht'ie and passes on to a second 
larger cylinder, finally passing on to 
a third or largest cylinder. The 
latter xype of engine represents a 
triple-expansion steam engine, wliieh 
is best described as such rather than 
as a three-cylinder engine. 

Three-Four-Five Method. —A 
of obtaining a right angle ; 
examp] e, 
w’hen it is 
required to 
set out a 
line of a- 
building 
p e r p e n- 
dicular to 
another 
line. The 
method consists of setting out a 
triangle, the sides of which are in 
the proportion of 3 to 4 to 5. Such 
a triangle will be a right - angled 
triangle, because 3^+4^= 5^, i.e. the 
sum of the squares on the two sides 
of a right-angled triangle is equal to 
the square on the hypotenuse. The 
method will be understood from the 
illustration. 



Tlirf'<'-Fiuir-Fivo Method 


T 
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Three-High Mill. — See Three - High 
Rolls. 

Three-High Rolls. —A rolling mill in 
which there are three rolls, onc) above 
the other. The middhj one is usually 
driven from the engine, and tin* 
others are geared uj) with it. Willi 
this arrangement, the work can b(‘. 
passed between the bottom and 
middle rolls, and back between the 
middle and upp(‘r ones, thus obviat¬ 
ing the loss of time which occurs 
wlnm there are only two rolls, and 
the consequent cooling down of the 
work which takes place in bringing 
tlu^ work back during tlui idle 
‘ pass.’ 

Three-Paxt Box. —A moulding box or 
fl a s k in 
thrive ])arts; 
used in 
cases wh(‘re 
th(‘ juoduc- 
tion of the 
casting by 
means of an 

TUro..-Part Hox ordinary 

two - 

box would be troublesome or difficult. 

Three-Phase. —A term used in connec¬ 
tion with alternating currents to de¬ 
li ot(‘ that there are thre(‘ separate 
currents producied by the alternator, 
the wav(is of which succeed each 
other at equal intervals. 

Three-Phase Winding. —A winding in 
an alternating current machine com¬ 
posed of three indepemdent single- 
phase windings on the same arma¬ 
ture. 

Three-Point Switch. —An electric switch 
designed to complete a circuit at 
three points of contact. 

Three-Speed Gear. —^An arrangement of 
gearing on automobiles which enables 
three different ratios of speed be¬ 
tween the engine and the driving 
wheels to be obtained. (See Change- 
Speed Gear.) 

Three-Throw Crankshaft. —A crank¬ 
shaft provided with three double¬ 
sweep cranks, arranged at angles 
of 120° to each other. They are 
common on triple-expansion vertical 



steam engines, and on certain forms 
of pump. 

Three-Throw Pump.—^A three-barrel 


pum]) having a 
t h r e e-t h r o w 
crankshaft 
Three-Way Cock. 
—A cock differ¬ 
ing from the 
ordinary or two- 
way cock in the 
fact that the 
fluid passing 
through has two 
(ixit })assages in¬ 
stead of only 



one. 

Three-Wire System —A system of (0(‘c- 
trical distribution in whic'h there 
are two out(‘r conductors, termed 
the ‘ out(*rs,’ and an inner conductor, 
called the ‘ middle ’ or ‘ neutral ’ 
vviie IVo generators ai‘e usually 
employ('d, and the laTn})s arc con- 
n(‘(;t(‘{l between th(‘ ‘ outers ’ and tlu' 
‘ neutral ’ win', which is connected 
to earth The great advantage of 
the system is the saving in copper* 
which it eftecds, the amount of metal 
requirc'il to transmit a certain current: 
at a particular voltage to the lamps 
being aj)proximately oiu' half what 
would h(‘ required under the same 
conditions for the two-wire syst(*m. 

Throat.—The opening at th(' top of a 
blast furnace through which the ma¬ 
terials art^ admitted to the furnace. 

Throttle. —The opening through which 
the explosive charge is admitted to 
a petrol engine cylinder. The term 
is also used as a verb to denote the 
choking down or reducing of the 
steam supply to an engine by re¬ 
ducing the area of the opening. 

Throttle Lever. —On an automobile' a 
small lever which controls the supply 
of petrol or benzol to the engine. 

Throttle Valve.—A valve in which the 
valve proper is essentially a round 
disc, capable of turning about a dia¬ 
meter, so that the quantity of fluid 
passing through may be restricted to 
any extent. Thus, the valve is com¬ 
pletely open when the plane of the 
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disc lies in the direction of the length 
of the valve, and completely closed 


'JTirottle Valvo. 

when the disc rests within the circular 
bore of the valve. 

Throttling. —Choking down or restrict¬ 
ing the flow of a fluid by means of 
a throttle valve. (S(;e also Wire- 
Drawing ) 

Throttling Governor. — A goveunor 
which acts on a throttk* valve, as 
opposed to one \vlii(*h controls a 
variable expansion valve gear. 

Throw Disc. —A circular disci having a 
pin or crank projecting from the face*, 
to which is attached the end of a 
connecting rod. A form of crank 

‘Throw’ of Crank. — Sc^e Crank, 
‘Throw.’ 

‘ Throw ’ of Eccentric. —See Ecc^en- 

TRICITV. 

Thrust. —A pushing or compressive 
forces 

Thrust Bearing. —A bearing for a shaft 
exposed to an endwise thrust; ])arti- 
cularly one for a propeller shaft. 
(See Collar Bearing.) 

Thrust Block.— Se(‘ Thrxtst Bearing. 

Thrust Screw. —A screw exposed to a 
thrust from a revolving spindle or 
shaft. 

Thumb Nut. —A nut intended to be 
turned merely by the foreflng(*r and 
the thumb. 

Thumb Plane. —A small })lane with a 
narrow iron ; used for small work. 

Thumb Screw. —Any screw the head of 
which is BO shaped that it is easily 
turned by means of the forefinger 
and the thumb. 

Thumb Wheel. —A small wheel to be 
turned by the forefinger and the 
thumb. The rim is of octagonal 
shape, but the sides of the octagon, 
instead of being straight, are curved 
inwards a little tow^ards the centre of 
the wheel. 


Tie.—Any member of a structure, gener¬ 
ally in the form of a round or a flat 
bar, which is exposed to tension. 

Tie Beam.—A beam whi(;h serves to 
connect the lower ends of the rafters 
of a roof truss. 

Tie Bolt.—A bolt used as a stay. 

Tie Eod.—A rod whkdi scuves to tic 
together the lower ends of the princi¬ 
pal rafters of a roof truss. 

Generally, a rod used to tie or 
connect togelher two pieces w^hich 
t(Mul to be forec'd apart. 

A longitudinal bolt stay in a 
Lancashire boiler is a form of tie 
rod. 

Tightening Gear.—^An arrangement for 
pressing down the b(‘lt of a belt drive, 
or the ropes of a 
rope drive, harder 
on to the pulleys, 
with the obj(‘c;t 
of preventing 
slipping. (Seo 
Jockey Pulley^ ) 

Tightening Pulley.— 

St^e Jockey 
Pulley. 

Tiles.—Slabs of 
baked (day used 
for covering roofs, 
walls, etc. 

Tilted Steel.—^A term somciimes ap- 
pIi(Ml to shear steel which has been 
worked und(T a tilt hammer or a 
steam hammer. 

Tilt Hammer.—A form of heavy ham¬ 
mer, the shaft of whi(ih is arranged 
on a fulcrum som('where about its 
centre, the tail end b('ing acted upon 
by teeth or projections formed on a 
rotating wheel. Thus, the head end 
is raised winuiever a tooth acts on 
the tail end, and falls on to the work 
as the tooth leaves, to be raised 
again as the next tooth meets the 
tail end, and so on. This type of 
hammer has been largely superseded 
by the steam hammer, but is still 
used to a limited extent. 

Timber.—^From the engineer’s point of 
view, wood suitable for building or 
general constructional purposes. 

Time Average.—If the magnitudes of a 





291 






TfrE BENNETT COLLEUE 


variable forcu* at dilTeroni instants 
be plotted on squared paper, the 
times being plotted as abseissae, and 
the magnitudes as ordinates, then 
the mean height of the diagram, 
which of course rej)r(‘sents the aver¬ 
age*. value of the magnitude of the 
force, is call(*(l tin* lime average of 
the force. 

Time Card.—A prii_t(‘d card used for 
the purpose of keeping an account 
of the number of hours worked per 
week by an employee in a factory or 
works. 

Timer (or Distributor).—A form of 
switch incorporated in an ignition 
system for an internal combustion 
engint*, its function being to (*nsure 
that the igniting spark will occur in 
the cylindt'T* ready to be tired, and at 
exactly the right instant. (Si*e Con- 
TA("r Bkeaker ) 

Time Switch.—An automatic electric 
switch used for switcdiing on or off 
the current at certain predet(*i*rnined 
times 

Timing Valve.—A valve used on certain 
internal cond)ustion engines, which, 
at the right moment, opc'iis and allows 
the explosive charge to conn* into 
contact with a hot tube, so that the 
(diargo is exploded. 

Tin.—A bright metal, almost silvery 
white in appearaiuje It has a v<*ry 
low tensile strength, and h(‘nee is of 
little value as a const ruetional ma¬ 
terial, but it is largely used as a 
constituent of many valuable alloys. 
SiiKJc it is malleable, it can be easily 
made into the form of thin sheets, 
which are suitable for packing and 
oth€*T purposes (^he:aical symbol, Sn 

Tine.—A spike or a tooth. 

Tinning.—The coating over of a copper 
bit with solder prior to beginning 
the soldering. 

Also the coating of sheet iron 
plates with tin. 

Tin Plate. —Thin sheet iron coated with 
tin. The latter readily alloys with 
iron, and when heated sufficiently 
will adhere to the iron (provided the 
surfaces are clean) and form a bright 
adherent coating. 


Tin Stone. -The ore from which tin is 
derived. 

Tire. —See Tyre. 

Tirr. —The superincumbent earth which 
has to be removed in quarrying before 
the actual rock is reached. 

Titan Crane. —A massive type of steam- 
driven crane; used principally in 
connection with the building of 
breakwaters, harbour work, etc., par¬ 
ticularly for the handling of heavy 
con(;r(*te bl()(;ks. 

Titanium. —A rare metal, strongly re¬ 
sembling tin. It occurs in some of 
the iron ores, and is (jonsequently 
met with in small quantities in eertain 
pig irons, in combination with carbon. 
Chemical symbol, 'i’l. 

Toe Step. —Another namt^ for a foot- 
st(q). 

Toggle Joint.—A special form of joint 
in the form of a combination of levers, 
its function being to exert great force 
through a short distance. It is used 
in connection with ci*rtain forms of 
presses, brakt*s, etc.. 

Tolerance. — A term used in connection 
with the lifting of certain parts, such 
as keys in keyways, to d(‘note the 
('xtent to which irnperfeidion of titting 
may be allow(*d. 'J'hus. in ordcT that 
a sufficiently tight tit between the 
sides of a key and the sides of tlie 
keyway shall be ensured, the width 
of the k(*yw'ay must not. he ditferent 
from the speeitied width by more than 
a very small amount, which is termed 
the ‘ Tolerance.’ 

Tommy.— Sei* Tommy Bar. 

Tommy Bar.—A round bar prepared at 
one <*nd so 

that it will __ - ....' ”1 

ti t into 

holes pre- Tommy Bar. 

pared in ^ 

circular nuts; used for tightening 
up or slackening the nuts. 

Tommy Holes. —The holes prepared in 
circular nuts for the reception of the 
end of a tommy bar. 

Ton. —^A measure of weight used in 
connection with heavy loads. It is 
equal to 20 cwts., or to 2240 lbs. 
Also a measure of force. 
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Ton-Foot.—A unit of beiKiing moment 
or torque, equivalent to a force of 
1 ton acting at a leverage of 
1 foot. 

Tongs.—A tool used by smiths for grip¬ 
ping work, and resembling somewhat 

a large 
pair of 
pincers or 
pliers. 

Tongue.— 

A project¬ 
ing })iecc 
on a cast- 
ing, forg- 
i 11 g, or 

piece of timber, which fits into a 
corresponding recess on another cast¬ 
ing, etc. 

Tongued and Grooved Boards.—Boards 
having a centrally projecting strip 
r u n n i n g 
along one 
edge, and 
a c o r r e- 
s})onding 

Toiiguod Hiul C4roov(‘d boiirds. ^ O O V e 

along the 

other. Adjoining boards can thus 
be fixed together by making the strij) 
of one board fit into the groove of 
the board next to it 

Tongue Joint.— See Split Joint. 

Tongue Piece.—See Tongue. 

Ton-Inch.—A unit of bending moment 
or torque equivalent to a force of 
1 ton acting at a IcvcTage of 
1 inch. 

Tool,—Any implement or instrument 
which assists in doing something 
which could not be done by the hands 
alone. 

Tool Angles.—^The angles in degrees 
to which tools ar(^ ground. The 
efficiency of cutting depends very 
largely on these angles. 

Tool Box.—^A box for holding a set 
of tools. Also a device used on 
machine tools for holding the cutting 
tool. 

Tool Carriage. — That part of a 
machine tool which moves along, 
carrying with it the cutting 
tool. 




Tool Holder.—A device in the form of 
a bar, shaped at one end to receive 
a small 
piece of 
steel which 
will serve 
as a cut 
ting tool. 

Tooling. 

Machining 
surfaces Tool Holder, 

with ordi¬ 
nary cutting tools. 

Tool Rest.— See Slide Rest. 

Tool Roll.—A heavy cum\ as or leather 
roll used for holding the tools re¬ 
quired by automooilists 

Tool Smith.—A smith whose work is 
confined to the forging, hardening, 
and tempering of cutting tools. 

Tool Steel.— See Steel. 

Tooth.—See Teeth 

Tooth Block.—A wooden block or 
pattern having 
two wheel 
tcM'th, and used 
on moulding 
machine's for 
preparing the 
mould for a 
toothed w heel. 
(See Wheel 

Tooth Block. Moulding 

Machine.) 

Toothed Gearing.—Gearing in which 
toothed wheels are employed. 

Toothed Wheel.—A wheel provided with 
teeth, so that it may gear with a rack 
or another 
wheel pro- 

vided wdth //^ 

11 f 

c o r r c - / 
sponding III 
teeth. The 
teeth are 
mostly 
mad e Toothed Wheel, 

either to 

the cycloidal or the involute form. 
(See Cycloidal Teeth, Involute 
Teeth, Annular Gear, Bevel 
Gearing, Double and Single Heli¬ 
cal Gearing, Rack and Pinion, 
and Skew Gearing.) 
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Top Gear.—An autoTnobilc is said to be 
running on top gear whi^n the 
change -speed gearing is brought into 
such position that the highest ratio 
of speed betwt'en the driving wheels 
and the engine is obtained. 

Topping Up.—An aeronautical term 
us(‘d to moan the rephnnshing of the 
gas-containing coin])artment of an 
air ship with fi(*sh gas. 

Top Rake.—See TIakk. 

Torque.—The jiroduct of a force which 
tends to turn or twist a t)ody, and 
the perpendicular distance from the 
line of action of the force to the* ])oint 
about which turning or twist ing tends 
to take place. It is gemaally mea¬ 
sured in ton-inches, tou-feet, pound- 
inches, or ])ound-fe('t. 

Torricellian Vacuum.—The vacmiirn 
which exists over the mercury column 
of a barometer. (8oc Barometer ) 

Torsion.—Twisting A rotating shaft 

is said to be in a state of torsion, 
because the forces acting upon it t('nd 
to twist it so that it tends to fail by 
shearing in plaiu'S at right angles to 
the axis of tlie shaft. In many cases 
shafts are subjected to (jonsiderable 
bending as well as torsion, as, for 
example, a crankshaft, or a shaft, 
weighted with a heavy j)ulley. 

Torsional Strain.—The deformation of 
form or shajx*. of an object (such as 
a rotating shaft) wliich is in a state 
of torsion. 

Torsional Strength.—The strength of a 
part, such as a shaft, to resist torsion 
or twisting, it. is ri'ally the strength 
to resist shear, and is usually mea¬ 
sured in tons per S(]uare inch 

Torsional Stress.—The str('ss in a part 
exposed to torsion ; a rotating shaft, 
for example. It is a shear stress, 
and is usually measured in tons per 
square iiu’h of cross-sectional area. 

Torsion Meter.—An instrument de¬ 
signed to measure the angle of tor¬ 
sion or twist of a shaft, in order that, 
with this and certain other infor¬ 
mation, the horse power transmitted 
by the shaft can be computed. The 
instrument is invaluable for deter¬ 
mining the horse power of a turbine, 
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since the ])ower of such a machine 
cannot be determiiuid by means of 
indicator diagrams, as in the case of 
reciprocating engines, and the power 
is usually too large to allow of a 
dynamometer being used. 

Total Dimension.— Se(^ Over-Ai.l Di¬ 
mension. 

Total Hardness.— 8ee Haro Water. 

Total Pressure.—Explained under In¬ 
tensity OF Pressure. 

Total Stress.—Explaimd under In¬ 
tensity OF Stress. 

Toughness.—A matm ial which is strong 
to resist failures ^vhl‘n exposi'd to ex¬ 
ternal forces, and Avluch is ca])able 
of undergoing a certain amount of 
ehange of form iindi'i* the action of 
the forces, is said 1o ])ossess tough¬ 
ness, or to bc‘ tough. Mild steel is 
tough, but east iro)i is not, because 
although east iron is strong to resist 
failure by cTushmg, it undergoes 
littl(‘ ehange of form hefor(.‘ failing; 
in other words, it is brittle 

Tow.—See Heme. 

Tower.—A high building or erection 
of c()m])aratively small transverse 
dimensions. 

Tower System.—A system of (‘lectric 
lighting in which the lights are 
j)la(X‘d at the tops of high t-owers 

Tower Wagon.— A wagon on w^hieh is 
ereet(‘d a kind of tow(u* with a plat¬ 
form which giv('s access to overhead 
electrical conductors. 

Tracer.—One' who devotes all his or 
her tiuK' to making tracings. In 
many drawing offices, nowadays, 
lady tracers are em])loyed. 

Tracing.—Producing an inked drawing 
on tracing cloth or tracing paper 
from a pencil drawing by laying the 
cloth or paper over the original, ^nd 
going ov(‘r the lines and curves of 
the drawing with ink pen and com¬ 
passes. Tracings arc made so that 
any number of blue prints, etc., may 
be obtained from them. In a large 
drawing office the draughtsman 
usually makes the drawing in pencil, 
and hands it over to a special 
tracer to bo traced, but in some 
drawing offices the draughtsman 
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does both the drawing and the 
tracing. 

The word is also used as a noun 
to mean a reproduction in ink, on 
tracing paper or tracing cloth, of a 
drawing. 

Tracing Cloth. —A special transparent 
cloth used for the tracking of drawings 
Tracing Paper. —A special trans])arcnt 
paper used for the tracing of drawings. 
Track. —The permanent way of a rail¬ 
road. A course or a j)athway 
Traction. —The act of drawing any¬ 
thing along a plane. There are two 
kinds of traction commonly spoken 
of, viz. electric and mechanical. 
The former c()in])rises the drawing 
along of bodies such as cars and con¬ 
veyances through th(' nu'dium of 
electric motors, and the latter the 
drawing of heavy loads by means of 
locomotives, traedion engines, etc 
Traction Engine. — A locomotive 
adapted to the hauling of heavy loads 
along the road. 

Tractive Force. —'Vhc force rcHpiired to 
draw a body slo^^'ly along a horizon¬ 
tal plane In th(' case of a vehi(;le 
such as a railway carriage, the trac- 
ti\e force must be suflici(‘nt to over- 
com(‘ the ri‘sistance otiered to mov(‘- 
jnent due to the friction of the axles 
in their b(»arings, th(' friction of the 
wheels on the rails, the air resistance, 
etc. The tractive force for a railway 
train moving slowly is commonly as¬ 
sumed to be about 8 lbs. per ton, 
but it may be several times this at 
high speed owing to the greatly in¬ 
creased air resistance at high speial 
Tractor —An aeroplane whose' propeller 
is mounted in front of the main 
planes 

Also a motor wagon or other 
machine used for drawing loads. 
Trade. —The business of buying or sell¬ 
ing goods (particularly from the En¬ 
gineering standpoint), machinery, etc. 

Also th(i particular business or 
branch of Engineering in which a 
man is specially skilled. 

Trade Marks. —Special distinguishing 
marks impressed on the goods of a 
manufacturer. 


Trailing Axle.— The rear axle of a loco¬ 
motive. 

Trailing Springs. — The laminated 
springs which support the axle boxes 
of the trailing wheels of a locomotive. 

Trailing Wheels. —The ri'ar whei'ls of a 
locomotive. 

Train.—A number of carriage's d?*awn 
by a loi^omotive. A compound ar¬ 
rangement of gi^aring (See Train 
OF Gearing.) 

Train of Gearing.—A compound ar- 
rangenu'iit of gearing. Thus the 



l I a 1 11. Tram t)f Gf'armg, 

Here, the 

wheel A keyed to the first shaft drives 
on to a wheel B ki'yed to a second 
shaft On the second shaft isanotluT 
w heel 0 gearing with a whc'el J) on a 
third shaft. On the third shaft is 
fixed anoth(*r wheel E gearing with a 
wheel F on a fourth shaft. With this 
arrangement a very large velocity 
ratio may bt' obtained. Thus, if A 
is the lirst driving wht'el, the last 
shaft or the last wheel F will run at 
a very high speed compared w itli that 
of tlu' lirst shaft or wheel If, how¬ 
ever, F is the first driving whi'ol, 
the s]M‘ed of the shaft to which A is 
keyed will be very low 
compared with the speed 
of the shaft to which F 
is fixed. 

Train of Wheels. — 8oe 
Train of Gearing. 

Train Eails. —The section 
of these is as illustrated. 

Trajectory. —The curve or 
path described by a body 
projected into space. 

Tram. —One of the rails 

on which a tram car 'iVain Rails, 
runs (see Tram Rails) 
or the track. The term is also com¬ 
monly used to denote the car itself. 
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Tram Car.—A v(‘hi<^le dosigTic'd to run Transmission (Electric). —The passing 
oil rails laid in the streets and roads. of electrical energy from one point 

Trammelling Off. —Transferring dimen- to another ; as, for example, from 

sions by means of trammels a generating station to a sub- 

Trammels.—See Beam Compass. station. 

Tram Rails.—The section of these is Transmission Dynamometer.—A dyna- 
generally as illus- mom(‘tcr which, instead of absorb- 

trated. ing the energy, as in an absorption 

Tramway.—A street dynamometer, transmits it, with 

railway. practically no loss from frk;tion, to 

Transference of Heat. sora e m ac h in e. 

—The passing of Transmission of Energy.—The passing 
heat from one of energy from one machine, etc., to 

body to another, another. (See Transmission oe 

’|•mln Kail. ''y COIlduo- PoWRR ) 

tion, convection. Transmission of Heat.—The* passing of 
or radiation (Sec the respective heat through a body or a niediuni, 

headings, and also Tiiansmtsston of as, for example, from a boiler furnace 

Heat.) through the plates to the water in 

Transform.—To cfTect a (change in an the boiler for the purpose of convert- 

electric current, as, for example, to ing th(' \vat(U" into steam ; hen' tin; 

convert an alternaling into a eon- water passes liy radiation from the 

tinuous eunx'iit, or an alternating furnace to the plates, by conduct ion 

current of high voltage into one of through the plates, and is then ^ nins- 

low’Noltage. niitted to the whohi mass of the 

Transformation Ratio.—See Batio of wati'r by iiK'ans of the convection 

Transformation . curn'iits. 

Transformer.—An ek*(;tri(;al ajiparatus Transmission of Power.—The jia-ssing 
consisting essentially of two coils of of power from oik' nuudiine, ('t(^, to 

wire, one thin and another. A certain amount of loss 

th(' other thick, in- is inevitabk' in transmitting power, 

sulat(‘d from (*ach but evcTy effort is made to rcdiuic 

other, and both this loss to the minimum, 

wound upon the Transoms.—Strengthening pieces in the 
same laminated iron form of beams. 

core, its function be- Transverse Section.—A sc'clion taken 
ing to convert alter- crosswise through a body, as o])pos('d 

nating current at to one taken longitudinally (longi- 

any particular volt- tudinal section), or one taken ob- 

age into alternating liquely (oblique section), 

current of a different Trap (Steam).—Sec Steam Trap. 
voltage. When the transformer is Trapezoidal Truss.—A truss of the form 
used to increase the voltage of the outlined 

current supplied, it is termed a in the il- 

‘step-up’ transformer, and when to lu.stration. 

reduce it, a ‘ step-down ’ transformer. Travel.— 

Transforming Station. — See Sub- TIh^ dis- iVapezoidal Truss. 

Station. lane c 

Transmission (Avtofnobile). —The me- travelled by a piston, a slide valve, 

chanism by which the power de- etc., in moving from one extreme 

veloped in the engine cylinder or position to the other. In the case 

cylinders of an automobile is trans- of a piston the travel is equal to 

mitted to the driving wheels is com- twice the ‘ throw ’ of the crank, and 

monly spoken of as the‘transmission.’ in the case of a slide valve worked 
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by an eccentric, to twice the eccen¬ 
tricity of the eccentric. 

Traveller.—travelling crane. 

Travelling Crane.—A crane which 
moves over rails. 

Travelling Gear.—^The gear used for 
propelling a travelling (Tan(‘. 

Travelling Motor.—A motor monnted 
on wh(‘els, as distinguished from one 
l)olt(^d to a foundation. 

Traversing Drill.—A sort of drilling 
machine in which th(‘ table, with the 
work bolted thereto, is capable of 
moving, so that the drill can be used 
for cutting longitudinal grooves, key- 
ways, etc. The drill is usually made 
flat-bottomed. 

Traversing Jack.—A jack so designed 
that it can bo mov(‘d in a longitudinal 
direction by means 
of a screw. 
Traversing Screw. — 
A term commonly 
applied to a screw 
used for driving a 
piece in the direc¬ 
tion of the axis of 
the screw. Since 
the screw itself 
does not travel, it 
TravorHii.K Jack strictly 

Speaking, correctly 
described as a traversing screw. 

Tread.—'l'h(‘ upper part of a step of 
a stairway or of a rail. Ilie outer 
portion of the covering of a pneu¬ 
matic tyre. 

Treadle.—A form of foot l)oard con¬ 
nected with a crank and connecting 
rod ; a sort of reciprocating motion 
is given to th(' board by the foot, this 
motion b(*ing converted into rotary 
motion by means of the crank and 
connecting rod, which serves to 
drive a machine such as a small 
lathe, etc. 

Treadle Lathe.—A lathe operated by 
the foot acting on a treadle. 

Treble Barrel Pump.—A three-throw 
pump. 

Treble Gear.—A train of gearing which 
comprises three spur wheels and 
three pinions, one spur wheel on the 
first shaft, a pinion and a spur wheel 



on the se(;ond shaft, the same on the 
third shaft, and a pinion on the 
fourth shaft. (See Train of Gear¬ 
ing.) 

Treble Purchase.—Sec Treble Gear. 

Treble 
Kiveting. 

—Rivet- 
i n g in 
which 
tluue are 
three rows 
of rivets. 

In a treble 
r i V e t c d 
butt joint then 



Troblo Jliveting. 


are three rows of 
rivets on each side of the joint, i.e. 
six rows in all. 

Treenails .—Heo Trenails. 

Tree System.—A system of arranging 
the electri(5al conductors for the 
lighting of a building, which })ears 
some resemblance to a tree, inasmuch 
as the wiring is arranged wdth main 
(‘onductors running vertically up¬ 
wards into the building, branch con- 
du(;tors running horizontally into 
th(‘ various rooms, and the lamps 
b(»ing connected with these branch 
conductors. Thus the main con¬ 
ductors correspond with the trunk of 
a tree, the branch conductors with 
the* branches, and the lamps wdth 
the leaves. The system is not much 
used nowadays on account of the 
unequal distribution of the light, 
and the large number of joints 
and fuses required, which are scat¬ 
tered here and there over the 
building. 

Trembler.—A vibrating device, operated 
magrieti- 


cally, 

used 


and 
for 
opening 
andclosing 
an electri¬ 
cal circuit 
continu¬ 
ally, as re¬ 
quired for 
the firing 
engines. 



Trembler. 

of internal combustion 


Trenails.—Cylindrical wooden pins used 
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for securing planks to timher beams, 
etc. 

Trench.—A long narrow excavation in 
the ground. 

Tresses.—See Trestles. 

Tressles. — See Trestles. 

Trestles.—Standards or frames for sup¬ 
porting planks, boards, etc.. They 
arc mostly used in pairs, the planks 
or boards lading laid on them. The 
most common form of trestle consists 
of four legs, one pair in one plane, 
and another in a parallel plane*, the 
legs of each ])air being inclined and 
meeting at the top. 

Trial and Error.—A rnt'thod of arriving 
at the solution to a prohlcni hy 
assuming a result, and tlu'U testing 
its accuracy, afterwards try ing other 
lesiilts, if necessary, until the correct 
solution is obtained. 

Triangle Connection. — Sec Mesh (Con¬ 
nection. 

Triangle of Forces.—An important 
theorem in M(‘(!haiiics ^^hich may be 
stated thus : ‘ If three forces aid¬ 

ing at a point in a rigid body are in 
equilibrium, and a triangle be drawn 
having its sides resp(*cti\(‘ly parallel 
to the lines of action of the forces 
taken in oixhu', then the magnitudes 
of the forces arc^ proportional to the 
lengths of tlu*. sides of the triangh*. 
(Conversely, if three forces act at a 
point in a rigid body, and a triangk* 
(;an bo drawn having its sid(*s re- 
sjiectively paralk*! to the lines of 
action of the forces, and the lengths 
of th(‘ sides proportional to the 
magnitude's of the forces, the forces 
must be in e(|uilibrium.’ 

Triangular Rule. A ruie, the section 
of which is that of an equilateral 
triangk', or approximately so, the 
three fatx's all being marked out. 

Triangular Scale.—A drawing scale, the 
section of which is that of an equi¬ 
lateral triangle, or approximately so, 
all three faces having scales marked 
on them. 

Triblet.—A form of slightly tapered 
round rod used by smiths in con¬ 
nection with the forging of collars and 
similar objects. 


Trick Valve.—A form of slide vah e, in 
which tlu'ro is a passage extending 
completely 
through 
the cast¬ 
ing, the 
object of 
this pass¬ 
age being Tnck Valves 

to ensuri' 

an extra supply of steam at admission. 
I'hus, when the valve opens the steam 
port, not only is steam passed into 
the cylind('r in the usual way, but 
a further sup])ly ('liters tlu' passage 
and rushes through into the st('ani 
])ort. 

Trim.—Tlu^ inclination of the axis of an 
air ship, whi'ii floating at rc'st, to the 
horizontal. 

Trimming.—Another name for F('tt- 
ling. 

Trip Gear.—A form of \'alve gear used 
on st('am engiiu'.s, the Corliss engine, 
for example, in \\hich trip levers are 
employed to release cat(;hcs and allow 
each valv(^ whic'h has previously been 
opened against tlu* pressure of a 
spring to close quickly, thus obtain¬ 
ing an almost- instantaneous closing 
of th(^ valves 

Trip Hammer.—Another name for a 
Tilt Hammer. 

Tri-Phase.—Three-i^hase. 

Triplane.—An ac'roplaiui having three 
planes, one above the other. 

Triple - Expansion Engine. — A steam 
engiiK^ in which the st('am first entors 
a high pressure cylinder, then passes 
to a second larger cylinder (the inler- 
TiK'diate), and then to a third still 
larger cylind('r (the low pressure? cy¬ 
linder), doing work in each cylinder. 
In some cases the steam, after being 
exhaust(?d from the intermediate 
cylinder, jiasses simultaneously into 
two cylinders, these having a com¬ 
bined volume equal to that of the 
single low pressure cylinder which 
would otherwise be required. The 
object of using the two low pressure 
cylinders instead of a single one is to 
avoid having a very largo cylinder. 
Such an engine, it must be noted, is 
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not a quadiTiple cxpaunion engine, 
as is sonietimes supposed, })coauso it 
has four cylinders. 

Trip Lever.— See Trie Gear. 

Tripod.—A form of support consisting 
of three legs which are spread out 
below, but which meet above. 

Tripod Jack.—A screw jack supported 
on a tripod. 

Trolley.—A form of truck us('d in en¬ 
gineering works and factories. 

Trolley Arm.—Th(‘ arm ])rojecting from 
the trolley mast at the top of an 
electric tram car working on the 
overluvid systcun, to the ('iid of 
which arm is attached the trolley 
wheel. 

Trolley Crossing.—A device placed at 
points where two trolley wires cross 
each other, to ensure that the trolley 
wheel running on one conductor will 
pass over the other without making 
electrical contact. 

Trolley Ear.—A form of clip used for 
suj)porting th(' overhead conductor 
in an ov(‘rhead tramway systcmi. 

Trolley Mast.—An upright on the top 
of an electric tram car to whicli one 
end of the trolley arm is s('eur(‘d, the 
other end supporting the trolley 
wheel 

Trolley Wheel.—A small groovc'd ^^hecd 
fixed to the (uid of the trolh'y arm of 
an el(i(dri(^ tram (;ar, its function 
being to cjolk^ct the curnnit from the 
overhead conductor. 

Trolley Wire.—The ov('rh('ad conductor 
of an overhead tramway system. Jt 
is usually made of cold drawn copper, 
and in half-mile kmgths. 

Troostite.—A constituent of (certain 
steels, the composition of which is 
not definitely known. 

Trough.—A long v(‘ssel for holding a 
liquid. The term is sometimes ap¬ 
plied to a 
long narrow 
channel cut 
in the 
ground. 
Trowel.— 

Trowel toolusedby 

builders 

and moulders; by the first for 



spreading mortar, and by the 
second for smoothing and finishing 
off the sand at certain parts of a 
mould. 

Truck.—A low carriage placed on 
wheels and used for carrying 
goods. 

True. — When a shaft is perfectly 
straight, a wall or stanchion per¬ 
fectly v('rtical, or when a pulley or 
wh(‘el runs without any evidence 
of wobbling, and so on, the 
shaft or wall, etc., is said to be 
true. 


Trumpet-Mouthing.—Another name for 
Bell-Mouthing. 

Trunk Engine. — A special type of 
sf(‘am engine, used at one time in 
marine work, the spccual feature 
being its short length, i^hich was 
reduced It) the minimum by using 
a sj)ccial form of trunk piston, 
and doing avay \^ith the piston 
rod. 

Trunk Piston.—A piston of hollow- 
cylindrical form, open at one end. It 
is a type _ _ 

used in 
internal 
combus¬ 
tion en¬ 
gines, the 
c onnect- 
ing rod 
b(*ing at¬ 
tached dirtnd to the gudgeon pin 
whkh passes right through the 
piston 

Trunk Plunger. — 

A ])lung('r of a 
j)ump whith is 
hollowed out 
to receive a 
connecting rod 
end. 

Trunnion.—A form 
of boss project¬ 
ing from the 
side of an os¬ 
cillating cylin¬ 
der, two such 
trunnions serving to support the 
cylinder. 



Trui)k Piston. 



Trunnion. 
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Trunnion Valve. ~ The valve fixed in the 

trunnion of 
an oscillat¬ 
ing engine. 
Truss. — An 
arran ge- 
inentof tics 
and struts 
assembled 
Trunnion VaJvo. together to 

form a rigid 

framework. A braced girder. 

Trussed Beam. — A b(‘am which 
is strength- 

merit of ties Tnissod Beam, 

and struts. 

Trussing.—Making something more 
secure, or strength('ning it, gi'iierally 
by means of tie's and struts. 

Truth. —Explained under True. 

Try Cocks.— See Test (/ocks. 

Trying Plane.—A long iilaiu' specially 
adapte^l to planing timbc'r in eases 
where very true surface's are r<‘- 
q Hired, 

Trying Up.—Applying a try scpiare to 
test if a surface of a jrieee of jilaned 
timber is pc'rfeetly at right angk's to 
an adjacent surface. 

Try Square.—A tool (consisting ('ssem- 
tially of a stock 
and a blade, ar¬ 
ran g(*(l at right 
angles to each 
other. Used for 
t(\sting if a suiiaee 
is truly perpem- 
(lieular to another 
surface. 

Tube.—A hollow 
cylindrical metal 
pi(*(;e, the length 
Try Square of which is Usually 

great in compari¬ 
son with the diameter. Used for the 
conveyance of fluids. 

Tube Cleaner.—A tool for cleaning the 
tubes of fire-tube and water-tube 
boilers. It is commonly in the form 
of a suitably shaped scraping tool, 
but specially designed revolving 
cutters driven by compressed air 
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or steam are now commonly em¬ 
ployed. 

Tube Cutter.—A device for cutting 
tubes, the cutting being effected by 
means of a hardened ste('l cutting 
disc, which is operated by a lever. 

Tube Drawing.—'I'he manufatd.ure of 
tubccs, eff(‘ct(‘(l by drawing the ma¬ 
terial through hardened stetcl plates. 

Tube Expander.—See Expander. 

Tube Ferrule.—See Eerrule. 

Tube Ignition.—The ignition of the ex¬ 
plosive charge in an internal com¬ 
bustion engine cyliiuhT by means of 
a tube k('pt hot by a bunsen ffame. 

Tube Plug. — See T u b e > vr kus . 

Tube Scraper.—A scra[)ing tool for 
cleaning the tubes of stc^ani boilers. 
(See TuBE Clean k k.) 


Tube Stoppers. —'J'apc'r ])lugs tixrcl in the 
ends of the smoke tubes of loco'-ty])e 
boilers in 



s(,ciun and Tnbo Rn.ppors. 


hot water 

blow into tlu^ tubes and pass through 
to the smoke box and the firc'box. 
The function of the st()p])ers is to 
prev^ent the leakage until such time 
as the tul)e can be nqilai'C'd. Such 
stoj)p(*rs should b(‘ sc'c-urc'ly lix(‘d by 
means of longitudinal liolts jiassing 
through the tubes, the liolts b(‘ing 
nutted at each (md If the stojipers 
are merely driven in, without any 
security, thiy are liable to bo blown 
out and cause scalding of the fireman. 

Tube Surface.—The total tirvn of the 
surfaces of the tubes of a condensc^r 
or a boiler. In the cast^ of a con> 
denser, the surface is called cooling 
surface, and in the case of a boiler, 
heating surfac^e. It is generally 
measured in square feet. 

Tube Vice.—A vice specially adapted 
for holding tubes and pipes. 

Tube Wrench.— See Pipe Wrench. 

Tubing,—A number of tubes; or the 
material out of which the tubes are 
made. 
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Tubular Boiler. —See ir e -T i j b e Bo i i.kr. 

Tubular Bridge.— A railway bridge in 
the form of a huge box giider, the 
traffic running inside the gii’der. 

Tubular Girder. —larger girder of thc^ 
box type. 

Tubulous Boiler.—Se(i Wateii-Tube 
Boiler. 

Tucking In. —Used in a similar s('nso 
to Tucking Under. 

Tucking Under. —A term miscellane¬ 
ously applied to the work of placing 
a piece under another piece, or pack¬ 
ing iriat(*rial under Boni(‘thing, as, 
for example, the ends of a butt strap 
at a longitudinal seam of a st(‘am 
]}oil(T under the outer plates, the 
ends being suitably thinm^d down 
for the j)Uj‘pose ; or the packing of 
foujidry sand under a pattern. 

Tue Iron. —A tuy(*re. 

Tumbler.— Another name for a rurnbh* 

Tumbler Bearing. —A special form of 
movable bearing used for su])])orting 
the driving shafts of travelling cranes. 
Th(‘y are so desigiu^d that th(‘y 
can b{‘ automatically swung round 
through a right angle to allow' of th(‘ 
passage of the gearing us(‘d in con¬ 
nection with the driving of the wlnad 
shafts as the crane moves along the 
rails. 

Tumbler Gearing. —A form of toothed 
gearing designed for the pur])ose of 
disengaging a driven shaft from tlu' 
driving shaft, or for reversing the 
motion of the driven shaft. 

Tumbler Switch.— An electrical switc*h 



Tumbler Switch. 


of the ty])e illus¬ 
trated. 

Tumbling Box. — A 
rotating box in 
which articles to 
be electro-plat (‘d 
are })laced, the 
rubbing togetlier 
of the articles 
during the rota¬ 
tion of the box 


serving to clean and polish them. 
Tungsten.—A rare metallic element, 
which is used in th(‘ manufacture of 


certain stc'cls (see IVlrsiiET Steel). 
Chemic al symbol, W. 


Tungsten Steel.—See Mushet Steel. 

Tuning Up.—Bringing a machine into 
perfect running order. 

Tunnel.—See Shaft Tunnel. 

Tunnel Armature. — An armature 

through wdiich holes are drilled for 
the reception of the conductors. In 
this form of armature the conductors 
are said to be ‘ buried.’ 

Tunnel Bearing.—A bearing support¬ 
ing a propeller shaft, and located in 
the tunnel through which the shaft 
passes. 

Tup.— Gcmerally, a lieavy mass of iron 
or steel usc‘d as a haniiuer head. 

Turbine. Sc*e S'ieam Turbine and 
Water Ti rbine. 

Turbine Cleaner.—A el(‘aner for boiler 
tulK‘s, consisting essentially of a n'- 
\olving cutter driven at high specnl 
by com})ress(‘d air or by steam. 

Turbine Pump.— A centrifugal pump, 
the chamber suiTounding the wheel 
of which is providt'd with suitably 
designed guide passages, with thi* 
object of converting into pri'ssure 
energy a greater amount of the 
kiiu'tic energy of the water as it 
leavt‘s the wheel than is possibk' 
with the ordinary centrifugal pump. 

Turnbuckle.—A d(‘viee for adjusting 
the tension in a stay wdre, a tie rod, 
(dc. One 


f o r in i s 
shown in 
the illus¬ 



tration, Turnbuckle. 


this being 

niu<;h used in ciomieetion with roof 


truss(\s. 


Turned Bolts.—Bolts which are turne^d 


in the lath(% as distinguished from 
those which are left rough. Such 
bolts can be made a good fit in the 
holes, and they are used in cases 
where the parts to be fastened 
together will be subjected to vibra¬ 
tion, the parts of a connecting rod 
end, for example, and where any 
slackness might cause knocking, and 
eventually lead to break-down. 

Turner.—^A workman in an engineering 
establishment whose work is con- 


lined to the lathe. 
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Turnery. —A turning shop. Twin Screws. —A pair of propellers for 

Turning. —The machining of work in the driving a ship. 

lathe. Twist, Angle of.— See Angle of Tor- 

Turning Effort.— The force which is sion or Twist. 

applied to rotate or twist a body. Twist Drill. —A cylindrical drill pro- 
(See also Torque.) vided with spiral grooves which 

Turning Lathe. —Sc‘o Lathe. facilitate the removal of the metal 

Turning Moment. —Sec‘ Torque. cut away by the drill. (See 

Turning Pair.— A lower pair, one of the Drill ) 

elements of which turns in the other. Twist Drill Grinder. —An emery wheel 
as, for example, a shaft rotating in specially adapted to the grinding of 
a bearing twist drills. 

Turning Point. —See Fulcrum. Twisted Belt. —^A driving belt whicdi has 

Turnings. —The shavings of metal re- to be twisted so that it may serve 
moved by turning a j)ieee of work in to transmit motion 

the lath(‘. from on(‘. shaft to 

Turning Saw. —Anotluu* name for a bow another when the 

saw. shafts are not par- 

Turning Shop. —'Fhat department of an allel. (A cross(‘cl 

engineering works devoted princi- l>elt eoniu'cding two 

pally to lathe work. parallel shafts is 

Turning Tools. —Th<^ various cutting sometimc's calh'd a 

tools employed in turning, twisted belt ) It 

Turnouts. —Places on single track tram- is important to 

way systcuns wh(‘re one (uir may pass observ(dhatif satis- 

another. factory driving be- 

Tum-Over Board. —Another name for a tween two non- Twisud Htlt 

joint board parallel shafts is to 

Turn Screw. —A term sometimes af)- be ensured by imams of a twisted 
plied to a. screw-driver, and some- belt, the driving and driven pulleys 

times to a turn buckle must be so arranged that the ])oint 

TurnTable. —A turning ])latform or table at which the b(^lt heaves either pulley 

on which a locomotive may b(* run, shall be in the ])lan(^ whi(‘h passes 

and there turned round, so that its through the centre of the width of the 
dir(*ction of running may b(5 rcverst‘d other pulley. 

Turret Lathe. —See Larstan Lathe Twisting Force. —Sec^ Titrntng Effort. 

Tuyere. —A form of nozzle through Twisting Moment. — S(*e Torquic. 
w'liicli air is blown into a blast fur- Two-Cycle. —See Tw^-Sthoke Cycle. 

nace (or a Two-Diameter Piston. — See Dtffer- 
cupola). Tt ENTiAL Piston. 

is usually so Two-Foot Rule.—See Rule. 

designed Two-High Rolls.—A rolling mill in 
that water which there are only two rolls, one 

can be cir- above the other. When the work 

Tuyere. u 1 a t e d has been passed through the rolls, it 

round or has to be brought back for the next 

through it so as to prevent it from ‘ pass ’ (unless the direction of run¬ 
becoming overheated. ning of the rolls can be reversed). 

Twin Mills.—An arrangement of two and this means loss of time and 
milling cutters placed on one spindle, considerable cooling down of tlje 

and used together for machining work. The difficulty is obviated 

simultaneously the opposite sides of by using three rolls. (See Three- 
hexagonal nuts, or for doing similar High Rolls.) 

work. Two-Jawed Chuck. —A lathe chuck 
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having only two jaws, as opposod 
to one having three or four jaws. 

Two-Phase. —A term used in connec¬ 
tion with alternating currents to de¬ 
note that the alternator produce's 
two separate currents, in two separate 
circuits, in one of which tlie current 
is strongest when tlui other is 
zero. 

Two-Phase Winding.—A winding for 
an alternating current machine which 
consists of two independent single- 
}>hase windings on the same arma¬ 
ture, each being connected to a 
separate pair of collecting rings. 

Two-Speed Gear.—An arrangement of 
gearing on automobiles which enables 
two different ratios of sp(‘(*d between 
the engine and the driving wheels to 
be obtained. 

Two-Stroke Cycle.—A cycle of opera¬ 
tions em})loyed in certain internal 
combustion engines, the whole of 
the operations b(‘ing t;ompleted 
whilst the piston mak<*s a forward 
and a return stroke, i e in one re¬ 
volution instead of two, as in the 
‘ Otto ’ or the four-stroke cycle. 
(See Two-Stroke Engine ) 

Two-Stroke Engine.—The illustration 
shows a two-stroke engine for a moUir 
(;ycle (the ‘ Ki>yal 
Enfield ’). The pis¬ 
ton is seen at the 
top of its stroke. 

A is th(* compression 
release valve, B the 
exhaust port, and 
C the inlet jiort. 
Whcui the charge is 
fired by the electric 
spark produced at 
the sparking j)lug E, 
the piston is forced 
downwards, and 
towards the bottom of the stroke 
opens the exhaust port B, allowing 
the burnt gases to escape. An 
instant later, the piston opens up 
communication by the passage D 
with the crank case, in which a charge 
of gas and air (admitted during the 
previous upstroke of the piston, and 
compressed during the downstroke) 
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is contained. The charge then 
rushes through the passage D to 
the top side of the piston, and as the 
latter asc-eiids it clos(\s the exhaust 
])ort, conipnissing the mixture above 
t he cylinder, at the same time creat¬ 
ing a partial vacuum in the crank 
(diamber, which results in a fresh 
charg(5 being drawn through the 
inlet port C\ and into the chamber. 

Two-Throw Crankshaft.—A crankshaft 
providt'd with two cranks, these 
being usually arranged at right 
angles to each other. Common 
on cross-compound or side-by-side 
engines. (See ('kankstiaft for illus¬ 
tration.) 

Two-Way Cock.—An ordinary cock, 
having an inlet passage and an out¬ 
let passage, as opposed to a three- 
way cock. 

Two-Way Switch.—An ('kictrical switch 
used for sending the current into 
eit her of two cir¬ 
cuits, as desired. 

Two-Wire System. 

— A systinn of 
distributing eh'e- 
Iricity for the 
lighting of incan¬ 
descent lamps. 

The current from Two-Way Switch, 
the generator is 

sent along a main conductor, passes 
through smaller eonduetors to the 
lamps, and returns through another 
main conductor. 

Twyere.—See Tuyere. 

Tyre.—A covering for a wheel rim. In 
the case of road vehicles it is com¬ 
monly a rubb('r covering, either solid 
or pneumatic (sec Pneumatic Tyres) 
or it may be a steel ring in the 
case of horse-drawn carts or other 
vehicles. In the case of rolling 
stock it is generally a steel ring 
shrunk on or otherwise secured to 
the wheel. 

Tyre Bolt.—^A bolt specially adapted 
for securing steel wheel tyres to the 
rims. 

Tyre Bivet.—A form of countersunk 
rivet employed for securing steel 
wheel tyres to the rims. 
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U Leather. —See Cup Leather. 

Ultimate Strength. —The strength of a 
material as measured by the load x^er 
square inch which would cause failure', 
the load being apxdied very gradually. 
That particular stress under which a 
material will fail. Thus, the ultimate 
strength (in tension) of mild steel is 
about 30 tons per square inch. 
Ultimate Stress. — See Ultimate 
Strength. 

Unbalanced Load. —In electric^al x>ower 
generation, a load which is not thrown 
equally upon two or more generators. 

Unbalanced 

I -\ / 1 Wheels, 

I \ ( etc.- See 

\ \ / I Kalan- 

\ ^ / CTNG. 

'■''^Undercut 
I ( Teeth.— 

_ i Wheel 

Undercut Tooth teeth of 

the form 

indicated in the figure. (See Gener- 
A T I N (J , 

Underfeed 

its name tt i f j i 

j, ,1 ITndorlofd httokor. 

irorn the 

fact that the fuel is delivt'red from 
underneath the tire grate. 
Underpinning —Ilemoving the material 
from under a wall, <'tc. 

Undershot Wheel. — A water wheel 

which re- 

^ ^ eeives the 

- 'water near 

Aframefor 

Undershot Wheel. “ motor 

car so de¬ 
signed that it hangs below the springs 
and axles of the car. 


Undorfood Stokor. 


Undershot Wlieel. 


Undertype Engine. —An engine fixed 
on a foundation directly under 
loco’-type 
boiler. 

Undulator 
—A form 
of com¬ 
mutator 
used for 
changing 
aeontinu- Undertypo Engine, 
ous enr- 

rent, so that the current may be 
('inploycd for working aj^paratus de¬ 
signed for alternating current. 

Undulatory Winding. — See Wave 
W lNUlN(5 

Ungeared Lathe.—A lathe whhdi is not 
Xirovided with a ha(;k gear. 

Uni-Directional.—Ha\’ing a direction 
always the same 

Uniformly Distributed Load.—A load on 
a beam which, instead of being con¬ 
centrated at one x^itce, is distributed 
uniformly along the length of the 
beam. For a beam sux^portc'd at the 
two ends the maximum bending 
moment x>^’<^(l^^ced by a uniformly 
distributed load is only oiK'-half tliat 
produced by tin* same load conocn- 
trat(‘d at the cenirt^ of the beam 

Uniform Pitch.—A screw thread in 
which the pitch measured at any ])art 
is the same as at any other |)art. 

Uniform Strength.—A Ix'ani is said to 
be of uniform strength when its sec¬ 
tion at any x^art is prox)ortional to the 
bending moment at that x^a^rt A 
beam of uniform section is never of 
uniform strength, because the bend¬ 
ing moment is different at different 
X^rts of the beam. Thus a beam 
supported at the ends, and carrying' 
either a uniformly distributed load 
or a concentrated load, is exposed to 
the maximum bending moment at 
the centre, and to no bending moment 
at the ends. Such a beam is obvi¬ 
ously v('ry uneconomical in material, 
since it has the full section at parts 
where there is no bending moment, 
i e at the ends. 
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Union.—A device of the form illustrated 
for coupling together two lengths of 
w r o u g h t-i r o n 
piping. 

Union Joint. — See 
Union. 

Uniphase Alternator. 

—An alternator 
which generates 
single-phase cur¬ 
rents is sometimes 
described as a 
Uniphase alternator. 

Unipolar Dynamo.—A dynamo having 
only on(' pole. 

Unit Boiler.—See Sectjonal Boiler. 

Unit of Electrical Pressure.—The Volt. 

Unit of Electrical Quantity. — The 
(/oulomb 

Unit of Electrical Resistance.—The 
Ohm 

Unit of Electrical Strength.—^The Am¬ 
pere. 

Unit of Electrical Supply.—One Kilo¬ 
watt-Hour. 

Unit of Electrical Work.—The Joule. 

Unit of Force.—The Pound-weight. 

Unit of Heat.—The British Thermal 
Unit; also the Calorie. 

Unit of Mass,— S(‘e Mass. 

Unit of Output (Electrical), —The Kilo¬ 
watt. 

Unit of Output (Mechanical). —The 
Horse Power. 

Unit of Work (Electrical) —"I'he Erg. 

Unit of Work (Mechanical) —The Foot- 
Pound. 

Universal Chuck. — See C'onientric 
Chock. 

Universal Coupling.—See ITniv ersai. 
Joint. 

Universal Joint.—A contrivance for con¬ 
necting together two shafts whose 
axes inter- 
s(^ct (com- 
m only 
(’.all e d 
‘ Hooke’s 
Coupling’ 
or ‘ Hooke’s 
Universal Joint. Joint’). The 

joint cannot 

be used' if the shafts are inclined 
to each other at any angle not 




greater than 90®. A double joint 
has to be used when the angle of 
inclination is 90° or less. 

Universal Machine. — Gtmerally, a 
machine such as a drilling machine, 
a milling machine, etc., which, by aid 
of the addition of certain mechanisms, 
is able to perform work which cannot 
be done on the ordinary machine. 

Universal Square.— See C'entre Square. 

Universal Union. —See Ball or Flex¬ 
ible Joint. 

Unmarked End. —The south pole of a 
magnet. 

Unstable Equilibrium.— A body is said 
to be in unstable equilibrium when, 
after being disturbed slightly by the 
acition of a force, it does not tend to 
regain its original position, but rather 
to depart still further from that 
position. 

Unsymmetrical Beam. —A beam is said 
to be unsymmetrical when its cross 
section cannot be divkh’d into two 
corresponding halves by a horizontal 
line. A cast iron I beam, if proi)erly 
designed, is an example of an un¬ 
symmetrical beam, because the lower 
or tension flange must of necessity be 
larger than the upp('r or compression 
flange, since cast iron is so much 
weaker in tension than in compression. 

Unsymmetrical Design. — A design 
which is not of regular or propor¬ 
tionate form. 

U Packing. —See Cup Leather. 

Up-ending.—Placing a heavy casting, 
forging, or beam, etc., on end. 

Upright.—Anything which stands verti¬ 
cally, a pillar, a pole, a stanchion, etc. 

Upset.—A term applied to a portion 
of a piece of timber which has suffered 
injury from crushing. 

Upsetting. —See Jumping Up. 

Uptake.—A vertical flue, passage, or 
tube for carrying away hot gases. 
The ch imney tube of a vertical boiler, 
for example. 

Uses. —A term sometimes applied to 
forgings in the rough state. 

U Tube. —A piece of tubing in the form 
of the letter U«particularly a piece of 
glass tubing as used for a draught 
gauge. 


U 
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V 

Vacuum. —^Vacuum has been defined by generally to mean a cast iron 

a youthful candidate at a science chambtT whic.h contains the valves 

examination as ‘ nothing shut up in of a pump. 

a box,’ and it is not easy to give a Valve Casing.—valve box or a steam 
better definition. Suppose a co])])er chest. 

cylinder 1042 cub. in. capacity to Valve Chamber.—A valve box or a 
contain 1 cub. in. of water, and sup- steam chest, 
pose this water to bo evaj)()rated into Valve Chest —See Steam Uhe.st. 
steam at atmospheric; pressure. The Valve Diagram.—A diagram us(‘d in 
steam formed will then just fill the connection with engine slide and 

vt'sscl, beci.'uise I cub. in. of wat(‘r otlu'r valves for determining the laj), 

when evaporated into steam at tlie or the lead, or the position of the 

pr(;ssurt; of the atmosphere occupi(‘s crank at cut-off, exhaust, etc. 

a volume of IG42 cub. in. If now Valve Face.—Tlu' plant‘d surface in the 
the cylinder be seahid and immeised steam ch(*st of a steam engine cylinder 

in cold water, the stt‘am will instantly on which the slide valve moves to 

condense, and 1 cub. in of water will and fro. 

be formed. Ajiart from this small Valve Facing.—See Valve Face. 
volume of water, the vessel is devoid Valve Gear.—The mecdianism which 
of air and jiressure, and we may say actuates the admission and exhaust 
that an almost perfect vacuum exists valv(;s on an cugiiu; cylind(*r. 
in the cylinder. (8ee also Paktial Valve Plate.—Eithi'r of the two plates 
Vacuum.) or pieces of nudal which togt'lher 

Vacuum Brake.—A form of brake much constitute the upper vjilvc* of a 

used on the railways, in which steam JMcyer expansion valv(‘. (Sct‘ IVIeyer 

is employed to produce a va(;uum, Expansion Vat.ve ) 

the pressure of the atmospliere being Valve Ring.—See Equilibrium Ring. 
utilised for .applying the necessary Valve Rod.—S(‘e Vaj.ve Spindle 
force to the brake. Valve Seating.—I’he surface on which 

Vacuum Gauge.—gauge used for a valve Ix’ars wlum it is closed 

measuring the amount of vacuum in Valve Setting.—Th(‘ fixing of (Wliss, 
a condeiis(‘r of a piston, slide, and oUkt (‘ugiiu* valves 
steam engine, or in their jiroper positions so that the 

other vessel. It admission, the cut-off, and exhaust 

usually nH‘asnres in of ilu; working fluid will take place at 

inches of mercury, the right instants. Thus, in setting 

and pounds per a slide valve, the engine is placed on 
square inch. Thus, the dead centre, and the (*(;c(uitru; (as 

a reading of 26 in. y(;t not fixed) 90"’ in advance of the 

would represent a crank, when the valve should be in 

vacuum of 13 lbs. apjiroximately its central position.' 
(or an absolute pressure of 15—13-^ The eccentric is them mov(‘d round 

2 lbs. per square inch), since 2 in. of until the valve has moved along the 

mercury correspond with 1 lb. per fa(;ing a distance equal to the outside 

square inch pressure. lap plus tlie ‘ lead,’ i.e. through the 

Vacuum Pump.—^A term sometimes ‘ angle of advance.’ The valve has 

applied to an air pump. now commenced to open the port. 

Valve.—^A device which controls the the piston being ready to receive tlie 

flow of a fluid. steam. The eccentric; can therefore' 

Valve Box.—A term sometimes used lie jiernianently securc'd to Ihe crank- 

to mean a stcaim chest, but more shaft. 
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Valve Spindle .—A round rod which con¬ 
nects the end of the eccentric rod 
with the slide valve of a steam engine. 
Also the central rod or spindle of a 
junction valve or stop valve to which 
the valve proper and the hand wheel 
are secured. 

Valve Spring .—Any spring used in 
connection with a valve, as, for 
example, a spring used for loading a 
safety valve. 

Valve Stem.—^The valve spindle of a 
junction valve or a stop valve. 

Vanadium.—One of the rare metals. 
Chemical symbol, V. (8ee Van¬ 
adium Steel.) 

Vanadium Steel.—Steel containing a. 
small quantity of vanadium, which 
greatly increases the streuglh of the 
steel, and in the case of steels con¬ 
taining a high percentage of carbon 
has the cilect of making the steel 
self-hardening. (See Self-Harden¬ 
ing Steels.) 

Vanes.—Those parts of a turbine or a. 
centrifugal pump which rectnve the 
impulse or the pressure of the working 
fluid. 

Vaporiser.—A deviet‘ usc'd on oil engines 
ff)r converting the fuel into vapour 
so that it. may form an (‘xplosive 
mixture with air 

Vapour.—The gas given oft' from a 
liquid ; or the gas into which a liquid 
or a solid is converted by heat; 
steam, for example. 

Variable Expansion.—^A steam engine is 
said to have variable expaTisioii when 
it is provided with mecihaiiism which 
is ca})able of altering the })oint of 
cut-off whilst the engiiu^ is riuiiiing, 
so that the steam sujiply will be 
regulated in accordance with the load 
on the engine. 

Variable Expansion Gear.—The mechan¬ 
ism employed for effecting variable 
expansion of the steam in an engine 
cylinder. 

Variable Gearing.—Any gearing capable 
of producing a variable velocity 
ratio ; a quick-return motion, such 
as is produced by the use of two 
elliptical wheels in gear. 

Variable Load.—A load on a machine 


or a structure which is not con¬ 
stant. 

Varnish.—See Shellac. 

Vector .—A quantity which possesses 
both numerical magnitude and direc¬ 
tion ; a force, or an electric current, 
for example. 

Vector Product.—The vector product 
of two vectors is equal to the pro¬ 
duct of the two vectors multiplied 
l)y the sine of the angle between 
them. 

Vee.—A Vec’d Edge or a Vee Strip. 

Vee’d Edges.—Portions of machine tools 
along which other portions slide, as,for 
example, 
the top of 
a lathe bed 
a 1 o n g 
which the 
carriages 
travel, Vee’d Edges, 

have their 

(Klges made of a V form, as shown 
in the illustration. Such edges arc 
termed Vee’d Eihses. 

Vee Engine.—A type of petrol engine, 
Ihe axes of the two cylinders of wdiich 
are inclined so as 
to form the letter 
V, the cylinders 
being placed above 
the crankshaft. 

Where there are a 
number of cylin¬ 
ders, they ar(‘ 
usually arrai i ge'd 
in pairs, the axes 
of each pair forming a V, and the 
V’s being directly in line with one 
another. 

Vee Strips.—Loose strips of metal used 
ill connection with Vee'd Edges, and 
siiaped accordingly. They serve to 
take Up wear. (See illustration in 
connection with Vee’d Edges.) 

Vee-Threaded Screw.—A screw having 
a ‘ Whitworth ’ thread or a ‘ Sellers ’ 
thread is sometimes described as a 
Veo-Threaded Screw. 

Vee Weld.—See Glut Weld. It is 
sometimes called a Vee Weld because 
the long strip of iron, or the ‘ glut,’ 
which is welded in between the 
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bevelled edges of the ])lates, has a 
section of V form. 

Vegetable Oils.—A class of oils derived 
from vegetables. As under certain 
conditions they are liable to decom¬ 
pose and form acids which may attack 
metal surfaces, they are not so suit¬ 
able as raint‘ral oils for siudi purposes 
as lubricjating (engine cylindtTs, etc. 

Veins.—^Mass(\s of dc'posit, ofbm con¬ 
taining on^; found in tissurcis or 
cracks in tlie earth's surface. Also 
fino ridges on castings, somewhat 
resembling human veans, a.nd con¬ 
sisting of blacking. 

Vein Stuff—'Jtie non-metallic iiortion 
of the matter wliich const ilut(‘s a 
vein. (See first portion of Veins ) 

Velocity.—^The rate at which a body 
(changes its }>osition relatively to 
other bodies In the study of Me¬ 
chanics it is usual to make a dis¬ 
tinction between velocity and speed, 
the lattc'r term being applied to 
moving bodies whi(;h do not change 
their direction of motion, and the 
foi’incr to liodies wliich do. Thus, a 
velocity fiossc'sses both magnitude 
and direction, whilst a speed jxissesses 
only iriagniludc. 

Velocity Katio.—llic ratio of the speed 
of a driven wlux'l to that of tlui driving 
wlnxil ; in tlie case of a 1rain of 
wheels, the ratio of the sjxhxI of the 
last-driven wheel or ft)Ilow('r to that 
of the first driver Tn a lifting 
arrangement, tin* ratio of the distanc(‘ 
moved by the effort to the distance 
moved liy the load in the same tiim* 

Vena Contracta.—A tcTin applied to the 
eoiiiraetiHl portion of a jet of liquid 
issuing from an oriflee. The jet con¬ 
tracts just after leaving the orifiet* 
The cross-HCictional area of tbe Vena. 
Contracta is only about *02 of that of 
the orifice. 

Vena Contracta Mouthpiece.—^A mouth¬ 
piece shaped to the form of the Vena 
Contracta. 

Vena Contracta Nozzle.—A nozzle shaped 
to the form of the Vena Contracta, and 
sometimes used in steam pipe ranges 
to minimise vibration of the jiipes 
caused by pulsations of the steam. 


Vent.—^A small opening provided for 
the escape of air or gas, as, for 
example, in the sand of a mould. 

V entilated Armatures. — Armatures 
specially designed so that they may 
bo kept cool by means of air 
currents. 

Ventilating Fan.—^A fan, generally 
driven by an electric motor, used for 
purposes of ventilation. For the 
ventilation of mines, large fans driven 
by St.eam engines are employed. 

Ventilation.—The nmioval of impure 
air from a room, etc., iind the supply¬ 
ing of fresh air in its place. 

Ventilation of Dynamos and Motors.— 
The provision of air ducts in the 
windings of the armatures for the 
purpose of ensuring (iool running. 

Ventilator.—A device for regulating the 
supply of fresh air to a room, etc. 

Vent Pipe.—Ai^y ])ipe used in connec¬ 
tion with a vent for conducting away 
air or gas 

Venturi Water Meter.—A meter sjx'ci- 
alJy adapted to tht5 measurement, of 
quantili(‘s of flowing M'at(‘r. 

Vent Wire.—A ])ieco of wjn^ or a light 
rod used for venting foimdiy moulds 

Vernier.—An arrangi'nu'nt of two 
parallel s(;ales wlneh enabk'S measun*- 
ineiits to be taken winch aj‘c correct 
to on(‘-thousandth of an inch or a 
(‘cntimetrc. For illustration sec top 
tigurc of illustration for CAurERs. 

Vernier Calipers.—Slides 
calipers provided with 
a vernier. 

Vertical Boiler.—A cylin¬ 
drical type of boiler 
arranged with the 
central axis vertical. 

There are many diffid¬ 
ent designs of vertical 
boiler, but the most 
common one consists 
of an outer cylindri- j 
cal shell, an internal 
cylindrical or slightly Vertical Boiler, 
conical firebox, and a 
central uptake or vertical pip© 
(often called the chimney tube) 
secured to the top of the firebox, and 
passing out through the top of the 
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cyliiidricral shell. The fire grato is 
placed inside the firebox at a low 
level, and the hot gases rise to the 
top of the box and pass through the 
uptake. 

The vertical boiler is mostly used 
in connectioTi with small ])owors. It 
is ch(‘.ap to construed and easily 
handled, but it is not a very eeono- 
mic;al typo on account of its restricted 
heating surface, and it cannot be 
constructed for very high steam 
pressures because the firebox is sub¬ 
jected to cxtenial pr(‘ssur(‘, and being 
of large diameter, is unable to with¬ 
stand great pn'ssure, unless con¬ 
structed of excessively thifik plates, 
or strengthened by an elalioratc' 
system of staying which w'ould int(‘r- 
fere with the aee(‘ssibility of the 
boilcT, and rcuider the cost of con* 
struction unduly high. 

Vertical Boring Mill.—A boring machine 
w liich has a horizon¬ 
tal table capable of 
being rotated, and 
to w hich enginecylin- 
d('rs and the like 
may be bolted, with 
their ax<\s vertical, 
for boring or internal 
turning (For illus¬ 
tration sec' Boring 
Machine ) 

Vertical Engine. Vertical Engine. —An 
engine which has its 
c;ylinders arranged with the ax(‘s 
vertical. (See Horizontal Engine 
and Inverted 
Cylinder En¬ 
gine.) 

ertical Milling 
M a c h i n e.—A 
milling machine 
in which the 
driving spindle 
is arranged verti¬ 
cal ly instead of 
horizontally. 
Such machines 
are better 
adapted to 
certain classes of work than the 
ordinary machines. 




Verticals.—Short for Vertical Boilers 
The term is also ajiplied to various 
upright members of a machine or a 
structure. 

Vertical Section.—^Thc view of an objce-t 
that would be olitaiiu'd by cutting 
through the objcnit in a vcTtical 
dir(‘c*tion and looking at the cut 
surface. 

Vertical Shaping Machine.—A slotting 
macihine. 

Vibration.—A body is said to be in a 
state of vibration whtui it moves 
rapidly to and fro, the movements in 
general being small. Thus, a bar of 
metal, if clamped at one end and 
struck at the other, will be set 
vibrating. 

Every structure has what is called 
a natural period of vibration, and if 
this period happens to synchronise 
with the motion of a vibrating piece 
of machinery, the structure may be 
set vi brating in a serious maimer. In 
some instances whole buildings in 
the vicinity of power plant or other 
rapidly moving machinery have lieen 
subj(x;t.ed to severe vibration, this 
often proving a serious nuisance to 
the inmates, and in view of the 
general tendency nowadays to run 
machinery at liigher speeds than 
formerly, the question of efficiently 
balancing machines liable to give rise 
to vibration is one to which designers 
must give more careful consideration 
than they have done hitherto. 

Vibration Frequency.—The number of 
vibrations made per second by a 
vibrating body. 

Vibrator.—A of spring steel hav ing 

a button of soft iron riveted to one 
end, and used for making and break¬ 
ing the circuit of certain automobile 
ignition systems. 

Vibrometer.—An instrument used for 
measuring the intensity of the vibra¬ 
tions of an unbalanced machine, etc. 

Vice.—A contrivance for holding com¬ 
paratively small objects which have 
to be chipped, filed, etc. (See 
Parallel Vice for illustration.) 

Vice Cheeks.—See Vice Jaws. 

Vice Chuck.—See Machine Vice. 
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Vice Clamps. —Pieces of lead or coj)])er 
(the section of which closely re¬ 
sembles that 
of an angle 
iron) placed 
over tile jaws 
of a vice, 
their func- 
Vico Clamps. tioii being 

to safeguard 
a piece of machhu'cl work to be held 
in the vice from being injuri^d by the 
hardened steel gripping faces of the 
jaws when these are screwed on to 
the Avork. 

Vice Claws.—vS(ie \^ice Clamps. 

Vice Jaws. —Those ]3arts of a vice 
which close togethi'i- and grip the 
Avork. 

Virtual Centre.— See Instantaneous 
Centre. 

Virtual Displacement.— Sea* Virtual 
Veloctty. 

Virtual Moment.— Sec Virtual Work. 

Virtual Slope. — See Hydraulic 
(Gradient. 

Virtual Velocity. —A tcim used in the 
study of th(‘()r(‘tical Mechanics. If 
a system of forces act on a body in 
equilibrium, and the liody be sup¬ 
posed to undi'Pgo a slight displace¬ 
ment oonsist(‘iit with the geometrical 
conditions under which the system 
exists, then the imagined displac’c- 
ment is called the ‘ Virtual Velocity ’ 
Thus the Avord ‘ virtual ’ implies an 
imagined and not an actual dis¬ 
placement. 

Virtual Work. —A term used in the 
study of theoretical Mechanics, and 
generally di'fincd as follows :— 

If a force P acts at a point L’ in a 
rigid body, and PP^ be the virtual 
displacement of P, and if P'M be th(' 
perjiendicular drawn from P^ on to 
the line of action of F, then the pro¬ 
duct F. PM is called the ‘ Virtual 
Work ’ or the ‘ Virtual Momiuit ’ of 
the force F. 

Viscosity. —Oils and certain other fluids 
which flow sluggishly are said to 
possess viscosity, or to be viscous, or 
to possess ‘ body.’ 

Viscosity of Lubricants.—The value of a 



lubricant depends very largely upon 
its viscosity, since it is better able to 
resist being squeezed from between 
the surfaces it is intended to lubricate 
than one which is more fluid. 

Vise.—See Vice. 

Vis Inertia.—See Inertia. 

Vis Viva.—A term sometimes used to 


mean energy. 

Volatilisation. —The act of changing into 
a gaseous state. Evaporation. 

Volpique.—An aeronautical term signi¬ 
fying a steep glide; i.(i. a steep descent 
of the maehinci with the engine at 
rest. 

Volplane.—A descent of an aeroplane at 
the natural angle 

Volt.—The unit difference of electrical 
pressure. It is that electromotive 
force Avhi(;h would maintain a current 
of one ampere in a conductor of oiu* 
ohm resistance. The volt is equal to 
10® C.G 8. units. 

Voltage.—Ek‘c‘tromotive force, mea¬ 
sured in volts. 

Voltage Drop. —Difference in eleetriiial 
potential ; or the ditterence in the 
voltage of a, current at one point of a 
condiKdor and another. 

Voltaic Arc.—The electric arc between 
the two carbons of an electric arc 
lamp. 

Voltaic Battery. —^Two or more voltaic 
e.ells connected together A single. 
(;ell is f_e j^acntly loosely spoken of as 
a voltaic battiuy. 

Voltaic Cell.—An electric apparatus 
consisting essentially of two plates of 
different metals, 


copper and zinc, 
for example (or a 
plate of metal and 
one of metalloid; 
i.e. a material 
similar in certain 
respects to a metal) 
immersed in an 
electrolyte in a 
containing vessel 
and connected out- Voltaic Cell. 




side the electrolyte 
by an electrical conductor. Chemical 
action takes place, the electrolyte 
is decomposed, and an electric current 
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circulates through the conductor, tluj 
plates, and the electrolyte. 

Voltaic Effect.—If two unlike metals 
are phuK^d in contact, a difference of 
elccirical potential is set up, and this 
jx'cuJiar effect is spoken of as the 
voltaic effect. 

Voltameter.—^An appliance used for 
measuring el(‘ctrical currents, the 
measurements being bas(‘d on the 
chemical action produced by the 
current. 

Volt-Ampere.—Explained under the 
heading Watt Meter. 

Voltmeter.—A meter which records the 



Voltmeter. 


voltage of an 
ehxitric current. 

Volumetric Expan¬ 
sion.— The in- 
creas(‘ of volume 
of a body caused 
by heat. The 
coefficient of 
volumetric ex¬ 
pansion of a 


material is lhrc(‘- times the coefficient 


of linear ex])ausion. In the case of 
gasc's it should he observed that all 
gases exfiand alike, viz. 1/491 of 
tluir A olume at F. for every 
dcgrc'c' F. through which they are 
heated, or 1/2713 of their volume at 


0^' C. for every d(‘gree C. through 
which they are heated. 

Volute.—A spiral scroll. 

Vortex.—A whirling motion in a fluid. 
Voussoir.—One of the wedge-shaped 
pieces of masonry of an arch. 


Vulcabeston.—A combination of rubber 
and asbestos. Much used by elec¬ 
trical engineers as an insulating 
material. 

Vulcanised Rubber.—See Vulcanite. 

Vulcaniser.—A contrivance for con¬ 
veying heat to rubber, and largely 
employed for the 
repair of the tyres 
f)f aiiiomohiJes. 

For this purfiose it 
consists either of a 
pan to hold one or 
more tyres, or a 
press or combina¬ 
tion of prcHS(\s, by 
means of w hich the 
luiatcau he apj)li('d 
to any pailicular 
J)art. Vulcaniser. 

Vulcanising. — The 

rejiairing of damaged automobile 
tyres, gciuTally by heating the 
damaged part by means of a vulcan¬ 
iser and a])plyitig a siiilahio patch 
of rubber. The heat from the 
vulcaniser causes the riiblxT of the 
pateh to unite pc'rfectly with the old 
matei'ial and effect a very satisfac¬ 
tory repair. 

Vulcanite. — Vulcanised india-rubber ; 
i (j. rubber which has been hardened 
and rendered non-elasti(>* by c-aiising it 
to combine with sulphur and cxn’tain 
other substance's. As it possesses 
high insulating properties, it is much 
used by eleelrical engineers for 
various purposes. 



w 


Wabble Saw.—A circular saw which is 
fixed ill a slightly inclined position 
so that it may bo used for cutting 
grooves, the width of the grooves 
being governed by the amount of the 
inclination. 

Wafters.—^A term sometimes applied to 
the pistons of a rotary blower. 

Waggon.—See Wagon. 

Wagon.—A four-wheeled vehicle used 
for carrying heavy loads. 


Wagon Boiler. —An obsolete type of 
vertical externally fired steam boiler. 

Walking Crane.—A jib type of travelling 
crane used in engineering shops w^here 
there is not sufficient head room to 
erect an overhead crane. It runs on 
a single rail. 

Walking Pipes.—^The pipes conveying 
water to portable hydraulic machines 
are sometimes called ‘ walking 
pipes.* 
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Wall Bearing. —bearing supported on 
a wall box built into a wall. (See 
Wall Box.) 

Wall Box.— A east iron frame built 
into a wall and used for support¬ 
ing a bearing whicih eariies a shaft 
running through thci wall. 




Wall Bracket.—A bracked- bolted to a 
wall, and used for supporting a shaft 
bearing, 
a tank, 
etc. It is 
gen (‘rally 
of triangu¬ 
lar form. 
Wall Crane. 
— A ji b 
crane s(‘- 
WallCrano. CUrod to 

a wall 
(S('c Jrn Crank ) 

Wall Drill.—^A drilling machine secured 
to a wall. 

Wall Engine.—A small vertical engin(‘ 
secured to a wall. 

Wallow Wheels.—Bev(‘l whecds on 
vertical shafts arranged with tin* 
teeth lowermost, instead of up])er- 
most, as in the case of crowm 
wheels. 

Wall Plates.—Members built into or 
placed ujjon a wall to sup})ort the 
ends of joists, etc. Although com¬ 
monly of timber, tlu^y are neverthe¬ 
less called plates. 

Very large washers used in con¬ 
nection with bolts for stiffening or 
straightening the walls of build¬ 
ings are sometimes called wall 
plates. 

Wall Pump.—Any pump which is 
bolted to a wall. 


Wall Washers. — Large cast iron 
washers used in connection with holts 
which pass through the walls of 
buildings. 

Walschaert Gear.—A reversing link 
motion (^f the form illustrated; 
largely used on locomotives. The 
m o V e- 
ment of 
the valve 
is effiect- 
ed partly 
by an 
eccentric 
(or by a 

return Walschaorfc Gt’ar 

crank in 

the case of outside cylinder engines), 
and partly by a lever connected A\i1h 
the crosshcad. 

Waney Balk.—A l)alk of timber having 
a w aney edg(‘ 

Waney Boards.—Boards having a waiu‘y 
(Mlge. 

Waney Edges.—When a tre(‘ is s(juar(*d, 
it sometimes happ(‘ns that the ci’oss- 
S(‘(*ti()ii at what was 
the up[)cr part of 
thetr(‘o is too small 
to allow^ of the full 
S(juaro section all 
along, with the re¬ 
sult that certain 
e‘dgcs arc loft round, 
and in the juugh 
form of the original 
tree. These edg(‘s 
are called ‘ waney edges.’ 

Warp.—'I'o twist out of shape. 

Warping.—Hauling an object or load 
by nu‘aiis of a r()i)e or chain. Also 
twisting out of shape. 

Warping Cone.—A conical drum round 
which is w^ound a chain or rope ; , 
used in 
connec¬ 
tion with 
the haul- 
ing of 
loads, 
etc. Warifin Girder. 

Warren 

Girder. — A girder of the type 
illustrated. 
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Washer.—A flat piece of metal, gener¬ 
ally circular, with a central hole to 
enable it to 
be paHHecl on 
to a bolt, so 
that it may 
bo fi X e d 
under the 
nut whi(;h is 
screwed 
dow?i upon 
it. The 

function ot a washer is to jirovide a 
smooth flat surfaec for the nut to bear 
upon in easi's whcue, without the 
washer, the nut would have to bear 
on a rough uneven surface. A 
number of washers, used togi'ther, 
are also useful in eases where a bolt 
is too long, so that without the 
washcTs, the bolt and the nut could 
not be employed to effect the fasten¬ 
ing, through the nut being at the 
bottom of the scnwved ])art of the 
bolt without gripping the pieces to bo 
fastened. Also a flat ring of leather, 
etc., used for making a tight joint, 
etc. 

Washing Out.—Removing soft dejiosit 
from a lioiler liy nii'ans of w ati'r from 
a hosepipe. 

Washing Table.—An incliiUHl table on 
w hich iron ore is ])lac(*d, w'at<*r being 
mad(' to flow’ down the tabl(‘ with the 
obj('c*t of eleamiig the ore of light 
stuff which may be washed away. 

Wash Out Plugs.—Screwed plugs fitted 
at the bottom of the narrow water 
spaces of boilers of the locomotive 
and vertical types, etc , for con¬ 
venience of washing out. 

Waste (Cotton ).—Bundles of old cotton 
used hy working engineers for clean¬ 
ing gri'ase and dirt from objects, or 
for wiping the hands. 

Waste Gases.—Generally, the gases 
gi\ en off from a furnace. (See Waste 
Heat ) 

Waste Heat.—The heat passing from a 
steam boiler, a furnace, an internal 
combustion engine, a forge, etc., is 
commonly spoken of as waste heat. 
In modern engineering practice, every 
effort is made to utihse a portion of 



such waste heat for one purpose or 
another. Thus, the waste heat from 
coke ovens, blast furnaces, etc., is 
used for heating boiler feed water, or 
the air passing to the blast furnaces, 
great saving in fu(d being thus 
effected. Similarly, the waste heat 
from boilers is used for heating the 
feed water going to the saniii boilers, 
fuel economisers being em[)loycd for 
this purpose. 

Waste Heat Boiler.—A boiler specially 
diisigned to utilise waste hi‘at from 
furnaces Wat('r-tuhe boilers, Laiuai- 
shire and vertical boilers, are all 
made in modified designs to utilise 
waste h(‘at. 

Waste Pipe.—Generally, any pipe serv¬ 
ing to carry off waste fluid. In a 
boiler plant, the waste pijie is a pipe 
connected up w ith the blow -off elbow , 
and in iho ease of a range of boilers, 
one common waste pijie serves for all 
the boilers. 

Waster.—A term applied in the A\ork- 
shop to an object which has b(‘en 
sjioilcd, and which has to be coii- 
8ign(‘d to the seraj) heap. 

Waste Water Pipe.—Any pipe carrying 
off waste wati'i*. (8('e Waste Pipe.) 

Water.—A colourless, inodorous, trans¬ 
parent liquid ; it is a chemical com¬ 
bination of the two gas(‘s, hydrogi'ii 
and oxygen, in the proportion of two 
volumes of the former gas to one of 
the latter. It is largely used as a 
motive power, especially in districts 
Avherc it occurs at high k vels (see 
Water Power) It is, of course, the 
liquid from which steam (the chief 
motive })ow(^r at the present time) 
is derived. Chemical formula, H.^0. 

Water Bath.—A flat shallow bath con¬ 
taining w^atcr, and used in connection 
with the making of phototypes. (Sec 

PllOTOT y PE.) 

Water Bosh.—A tank containing water 
for use in connection with foundry 
work, etc. 

Water Chamber.—Another name for a 
water jacket. 

Water Circulation.—The circulation of 
water round the cylinder of an in¬ 
ternal combustion engine, for the 
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purpose of preventing overheating of 
the cylinder; or the circulation of 
water in a boiler, etc. (See Cut- 

OULATION.) 

Water Cock. —Generally, any cock for 
controlling a flow of wat(‘r. Specific¬ 
ally, the lowest cock of a set of test 
cocks on a steam boiler; called th(i 
water cock from the fact that it is 
placed in communication with the 
water space. Also the middle cock 
of a water gauge. 

Water Column.—The watiT in a vertical 
pipe or tube ; more particularly the 
column which may be supported by 
the ])ressure of the atmosphere. The 
height of this column is apju*oxi- 
mat('ly ft. Thus, with a jK'rfcct 
vacuum in a steam engiiui c()n(l(‘ns(‘r, 
the injection Abater may be raised, 
theoretically, through a height of 
B4 ft. by atinos])heric j)ressur(‘. In 
pra(!tiee, owing to the fact that a 
perfect vacuum is not obtainable, 
and for c('rtaiu other r(‘asons, it is 
not usual to depend upon a greater 
height or lift than 20 to 2o ft 

Water-Cooled Engine. —A pidrol engine 
on an automobile, the cylinder or 
cylinders of which arc k(‘pt cool by 
tlio circulation of water round them, 
as opposed to an air-cooled engnu‘, 
which dc]lends for its cooling on the 
air sweejiing ])ast the engiiu' as the 
machine moves along. Stationary 
internal combustion engines are 
almost invariably water-cooled. 

Water-Cooled Transformer.—A trans¬ 
former provided with water circula¬ 
tion for the purpose of keeping it 
(jool. 

Water Core.—A current of water cir¬ 
culated through the interior parts of 
a hot casting with the ohj(*ct of 
causing these parts to cool down as 
nearly as possible at the same rate 
as the external portions, the object 
being to prevent initial straining 
of the casting duo to uneven cool- 
ing. 

Water Cylinder.—In a steam driven 
pump, the pump barrel is sometimes 
called the water cylinder to distin¬ 
guish it from the steam cylinder. 


Water Engine. —^An engine in which 
water is used as the motive power. 
Water Gas. —When steam is passerl 
through red hot coke, a mixture of 
carbon monoxide and hydrogi'ii is 
obtained. This is knowni as water 
gas. It has a calorific value of about 
3.50 B.Th.U. per cubic foot. 

Water Gauge.—A fitting used on steam 
boilers to show the levi'l of the Avater 
in the boiler. It 
consists of two 
main cocks (one 
the water cock, 
which is con¬ 
nected Avith tlu' 
water space, and 
the other th(‘ 
si cam (‘ock con¬ 
ned cd with the 
steam space of 
the boiler), a drain 
codv, and a verti- 
<;al glass column Watn (Jhu^^c. 
suj)])orted be¬ 
tween the steam and water eoeks, 
and through Avhieli the lev(‘l of the 
water can be clearly s(‘en. 

Water Gauge Glass Protector.—A form 
of shield, gc'nerally of glass, placed 
around the glass column of 
a water gaug(', in order to 
safeguard the fireman from 
inj ury in case the glass col urn n 
should hurst or break 

Water Hammer.—The action 
produced by a mass of water 
Avhich is propcll(‘d violently 
against an obstructing sur¬ 
face. In a range of steam 
pipes, for example, when the 
plant is shut down at a 
stojiping time, the steam l(d‘t Water 
ill the pipes begins to con- 
dense, and water of c;on- 
densation gradually collects 
in the pipes. If the water is not 
removed before steam is again 
admitted to the j)i])es, the following 
action takes place. The entering 
steam cjornes into contact with the 
comparatively cold water of con- 
dmisation, a portion of it being 
condensed, so that a partial vacuum 
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is formed. Succeeding volumes of 
steam then rush with tremendous 
velocity into the partially vacuous 
space, and meeting the accumulated 
water, propel it along the pipes at high 
speed, until it eventually meets an 
opposing metal wall, a bend of a pipe, 
or a valve, for exarnj)le. So great is 
the force of the impact, that the pipe 
or valve, though generally strong 
enough to resist many times the 
normal steam pressure, is often 
fractured, so that an (‘.xplosion results. 
Water hammer may be j)rcvented 
(1) by so arranging the pipes that 
there is no place at whieh water of 
condensation can collect ; (2) ])ro- 
viding suitable means for draining off 
any water which dot‘s eolk'ct at any 
part of the range. Sine('. it is rarely 
possible to arrange the yiipes so that 
there will be no collecting chambers 
therein, the (juc^dion of efficient 
draining arrangements is of supreme 
importance. Automatic draining de¬ 
vices, i.e steam traps, are to be ])re- 
ferred, since an attendant is always 
liable to forget to oj)en the drains 
before turning steam into the piy)es, 
and any such forgetfulness may lead 
to disaster. 

Water Hardening.—The liardiming of 
cutting tools, eff(i(;ted by heating to 
a suitable tem])erature, and then 
<juenching in water. (See also On. 
Hardening ) 

Water Horse Power.—'I’he horse power 
available from a stream of water, an 
elevated reseivoir, etc. 

Watering.—The damping of foundry 
sand with the object of making it the 
better able to hold together. It is 
gcnomlly done in the morning after 
the castings made the previous even¬ 
ing have been removed from th(i 
moulds. 

Water Jacket.—^An annular space round 
the cylinder of an internal combustion 
engine, through which water is cir¬ 
culated to prevent overheating of the 
cylinder, etc. 

Also, a similar space round certain 
metallurgical furnaces, through which 
water is circulated for the piu'pose of 


preventing the metal suffering from 
excessive heat. 

Water Level.—Generally, the position or 
height of the surface of the water in a 
containing vessel. The normal water 
level in a steam boiler is generally not 
less than 6 ins. above the top of the 
furnace crown or the firebox. In 
large cylindrical boilers such as the 
Lancashire, it is about 10 ins. above 
the furnace crowns. (See Low 
Water.) 

Water Level Alarm.—(See Low Water 
Alarm and Low Water Safety 
Valve ) 

Water Meter.—A meter used for mea¬ 
suring ll\e quantity of water which 
flows thiough a pipe, or along a 
elianuel, etc*., in a given time. 

Water Packing.—The pump buckets of 
certain forms of pump are sometimes 
provided with groovcis turu(*d round 
the rim of the nucket, the object being 
to hold rings of waiter whii;h will tend 
to maintain the bucket water-tight. 
This constitutes what is termed a 
water ylacking. 

Water Power.—^^rhe yiower available 
from streams and elevated reservoirs 
or yionds. It is yirobablo that in 
years to come, when the coal sujiplies 
arc getting exhausted, the world will 
have to rely very largely on the 
natural water powder resources. The 
construction of great dams for the 
jjurpose of forming extensive water 
collecting areas at considerable eleva¬ 
tions would enable huge sources of 
energy to lie utilisc'd for driving water 
turbines, which in turn could drive 
dynamos cay^iablc of generating elec¬ 
trical energy for both yiow^er and 
lighting jiurposcs. 

Water Pressure.—The pressure of water 
in a hydraulic cylinder, a pumyi, etc. 
It is generally measured in pounds or 
tons per square inch. 

"Water Pressure Engine.—An engine in 
which the yiressure of water is utilised 
for generating power. 

Water Pyrometer.—A pyrometer which 
depends for its action on the heat 
absorbed by a metal cylinder of 
known weight, which, after being 
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('xposed for a time to the heat of the 
furnace, et(;., whose temperature it is 
desired to measure, is pJaced in a 
known mass of water Aftc'r the 
increase of temperature of thc' water 
has been ascertained, a siinjde cal¬ 
culation enables the reciuired tem¬ 
perature to bo determijK'd. 

Water Separator.—(See Sepaba'J’ob ) 

Water Side.—Explained under Fire 
Side. 

Water Softener. -An a])])aratus for 
softening water ; i.e. for rtunoviiig 
certain salts in solution. (See Hard 
Water ) 

Water Softening.—^I'hc removal of 
certain salts, particularly the salts 
of talcium and magnesium, from 
water. (See Hard Water ) 

Water Tube.—One of the tubes in a 
water-tube boiler in wliieli the water 
is heated. Water tuix's vary in 
diameter from about 1 in to 4 ins. 

Water-Tube Boiler.—A typ(‘ of boikn* 
provided with a large num her of small 
tubes, through which th(‘ water is 
made to pass rajiidly. The tubes 
])rovide a great, amount of heating 
surface, and this, combined with the 
rc'gular circulation of the whole of 
the water in the boiler, renders the 
wat(T-tube boiler a pow'(‘rful steam 
generator. Some of the largi'st 
water-tube boilers arc* cajiable of 
evajiorating 100,000 lbs. of water per 
hour, roughly ten times as much as 
the largest Lancashire boil(*r (;an 
evaporate. Owdng to their high 
evaporative capacity, water-tube 
boilers are now almost universally 
employed at electric gen(*rating 
stations. They are, however, largely 
inaccessible for cleaning and insjiec- 
tion purposes, a very serious dis¬ 
advantage, and they should not bo 
used unless the feed water is com¬ 
paratively free of salts in solution 
and corrosive ingredients. 

Water Turbine.—A machine which 
utilises some of the energy in moving 
water for the purpose of generating 
]lower. Water turbines are of two 
lirincipal types, impulse and reaclioji. 
In the former the water is delivered 


in jets on to suitably shaped vanes; 
in the lattc'r, the water flows between 
curved vanes or channels, the impulse 
of the wheel Ix'ing derived from the 
rc'actionary effect of the water as it 
l(‘avcs the passages 

Water Tuyere.—A tuyere* round or 
through which water is circuilated for 
the jiurpose of k(*cping it cool. (See 
Tuyere.) 

Water Way.—The cross-sectional ar(‘-a 
in a pipe, a valve, etc., available for 
the flow of wat(*r. 

Water Wheel.—A wIk'c.I se'c.ured to a 
shaft, and driven by wate'i* made 
to flow on to bu(^k(*ts formed round 
the rim of the wlu'cl. (Sec Ov^er- 
siioT Wheel and Undershot 
Wheel ) 

Waterworks.—The works and plant 
requirexl for the distribution of water 
to a tenvn. 

Watt.—44ie unit of electrical powe*!*. 11 
is the pow('r conveyed by a current of 
one anqxTe flowing through a con¬ 
ductor, tlu* cuds of w'hicJi diticr in 
potential by oiu* volt. It is erpial to 
1 740 of an electrical horse jiower. 

Watt Governor.—A simjik* form of 
governor It was iis(*(l liy Janu'S 
Watt, and used for regulating the 
supply of steam to his ('ngin(‘s. The 
VA'alt (h)veriior is only snitabk* for 
low speeds, and is rar(‘ly met with 
nowadays in its simjile form. By 
])laeing a eeniral load on the spindk*, 
the governor is rendered suitable for 
eomparati\ely high sjieeds, and in 
this modified form is much used at 
the present time. (Seii Covernor ) 

Watt-Hour.—A unit of eloctrieal (*n(irgy 
ecpiivalent to the work done by a 
current of electricity of one ampere 
flowTTig for one hour under a pressure 
of one volt. 

Wattless Current.—An alternating cur¬ 
rent is saiil to be wattless when the 
current is displaced by a quarter 
period from the voltage. In actual 
practice there is no such thing as a 
wattless current. If, of course, a 
current has only magnetising work 
to do, as in the case of a theoretically 
unloaded transformer, there is nc 
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watt output, and we may speak of a 
wattless current in this connection. 

Watt Meter.—A meter used for measur 
ing the power of an alternating cur¬ 
rent. Since a watt is equal to the 
produce! of a volt and an ampere, the 
])ower in the case of a continuous 
current could be readily obtained by 
multiplying the reading of the am¬ 
meter by that of the voltmeter. In 
alternating current circuits, however, 
this product would not give the actual 
power diwcloped, since the currcmt 
and the voltage are not in step, but 
would give what is kfiown as the 
apparent power, or volt-anquu'es. 
For this reason a watt mct(M' must 
be so desigjicd that it is intiuenced 
by the simultaneous values of the 
(‘urrent and the voltage ; in otluT 
words, it must indi(;ate the t rue w'at ts. 

Watt Parallel Motion.—A me(;hanism 
used by James Watt (of steam engine 
fame) on 
, ^ h i s b e a m 
\ ——^ (Migines for 

^^iving a 

^ _ \ straight lino 

m () t i o n 
w li i c li 
served to 
^ ^ guide the 

WuttruralJrl M<)ti.)n 

piston rod, 

the motion of which took place in a 
straight line, whilst that of the ix^am 
to whieli it was connected was 
einnihu'. In a modified form the 
Watt Parallel Motion is used as the 
pencil nu'chanismon engine indicators. 

Wave Winding.—A winding in the form 
of undulations or waves. 

Way Shaft.— See Weigh Shaft. 

Wear.—'Fhe gradual disajqx^arauee of 
material in (jonsequeiice of friction, 
as of the bearing surfaces of brasses 
of bearings through the continual 
rubbijig of the shaft on tlie biusses. 

Wear and Tear.—This term is used in a 
general sense to denote l)oth wear 
resulting from friction and wear re¬ 
sulting from corrosion, etc., as well 
as weakening by fatigue, etc. (See 
also Defreciation.) 


Weathering.—A process to which certain 
ores containing sulphur are exposed 
before calcination with the object of 
removing the sulphur. Thus, the 
ores are subjected to the action of the 
w(5ather for long periods, so that the 
sul})hides are converted into sul- 
])hatcs, which are subsequently 
washed out by the rain, liie process 
also s(‘rves to d(‘tach jiieces of rock 
adhering to the ore. 

Web.—A flat plate or pit^ee whicli con¬ 
nects together two flanges, as in a 
girder, or two 
bosses, as in a 
crank. 

Weber. — A name 
projiosed to de¬ 
note a magnet pole 
of unit strength, 
but one which has 
not come into 
geiuuul use. Web. 

Web Stiffeners.— 

Stiffening pieces, in the form of tee 
irons, nH(‘d for preventing the webs 
of large 
g i r d r s 
1* r o in 
buckling. 
Wedge.— A 
flat pie(e 
of wood 
Web Stifl’eiiers. Oi* metal, 

of taper 

form. Used for raising heavy loads 
through small distaiu^es, an engine bed, 
for ('xainj)le, the wedge being driven 
umlern(*ath th(^ 
load; and for 
splitting limber, 
etc. The wedge 
is one of the so- 
callcd Mechanical 
Powers. 

Wedge Gearing.—A 
form of g('aring in 
wliitjh the rims 
of the wheels ani 
turned so as to 
have a numbiir of Wedge Gearing, 
wedge-like pro¬ 
jections and ree(‘sses running round 
the periphery, the projections on one 
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wheel fitting into the recesses on 
the wheel with which it engages. 
This form of gearing is subjected 
to considerable wear and tear, 
and is inclined to be* somewhat 
noisy. 

Weighbridge. —An arrangement for 
weighing heavy loads, and con¬ 
sisting essentially of a table or 
platform, on to which the loads are 
wheelt‘d, and an claborfitc system 
of levers. 

Weigh Shaft. —TIk' T•^'VcrHing shaft of a 
link motion 

Weight.—1 "h(' force with which a body 
is attracted by gravity, measured 
in ounces, pounds, hundredweights, 
tons, etc., according to the mass 
of the body. 

Weight Case. —A cylindrical mild steel 
casing surrounding the cylinder of an 
accumulator, and loadinl with scrap, 
stones, etc., to the extent necessary 
for producing the required pressure 
in the accumulator. (See Accumu- 
L.\TOK ( Hydra alic).) 

Weighted Governor.—^See Loaded 

(h)VERNOK. 

Weight Machine. —A water wheel rot¬ 
ated by water falling down the rim. 
An overshot water wheel. 

Weir. —A dam (ionstructod across a 
river or stream for th(‘ purpose of 
raising the water level, et(5. 

Weld. —See Welded Joint and 
Welding. 

Weldability. —The property possessed 
by certain nu'tals by virtue of which 
one ])iccc may be firmly united with 
another pi(‘ce of the same metal (or a 
pit‘ce of aiK)th(T metal) wh(*n the two 
])i(H*(*s are heated to a welding heat 
and hidd, j)i*essed, or hammered to¬ 
gether. 

Welded Joint. — A joint made by 
welding two pi(*.ces of metal (not 
necessarily of the sanu* material) 
firmly together. Jt- is to bo 
noted that a weldinl joint is 
generally weaker than the solid 
material. 

Welded Tubes.— Tubes made l)y bend¬ 
ing long narrow rectangular plates to 
the circular form, and welding the 


edges together. (See also Solid 
Drawn Tubes.) 

Welding.—The joining together of two 
pieces of metal (not necessarily of 
the same material) by heating th(^ 
pieces to a welding heat, and 
holding, pressing, or hammering 
the pieces together at the heated 
parts. 

Welding Heat.—^The temperature re¬ 
quired for welding. It depends of 
course on the uudal, but for iron or 
steel it is somewhere in ilu* neighbour¬ 
hood of 2500'^ F., being rather less for 
stetd than for iron. 

Weldless Chains.—(diains made of steel 
hy rolling and cutting out of a solid 
bar. They are much superior in 
strength to wrought iron chains, and 
since there is no welding, there is no 
such objection as risk of fracture at a 
weld. 

Weldless Tubes.—Solid drawn tubes. 

Well Pump.—A pump us(*d down a well 
or a mine. 

Welsh Coal.—Cbal produced from tlio 
coal fields of South and North \Valt‘s. 
It is generally reganUul as a high 
quality fuel, its calorific valiiei Ixang 
about 14,500 li.Th.I^ on the averag(» 
It burns freidy, giving out gr(‘at ln‘at, 
and producing comparatively little 
clmk(T and ash. 

Welt. —Another name for a butt stra]). 

Weston’s Pulley Block.—A ])ull(‘v block 
in which tv\() pulleys t^f slightly 
dillerent diameters arc arranged side 
by side, the chain or r()])e, which is 
endless, passing round the smaller of 
the pulleys down to a singli* pul](‘y 
on a lower block, round the single 
pulley and on to the larger j)ulley of 
the up])cr block, round the larger 
pulley and then on to the smaller om*. 
With this arrangement a very small 
movement of the load occurs for a 
large movement of the chain ; in 
other words, the tackle has a large 
velocity ratio, and consequently a 
high mechanical advantage. (See 
PuLLKV Block Tackle for illus¬ 
tration.) 

Wet Rot.—A defect in timber. Ab 
a result of long exposure to 
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damp, the timber becomes soft 
and rotten, and undergoes chemical 
decomposition, the term ‘ wet rot ’ 
being used to denote this decom¬ 
position. 

Wet Steam.—Steam which contains a 
certain percentage of moisture in 
suspension. (See Dryness Fracj- 

TION.) 

Wet Uptake. — A term applied i)y 
marine engineers to thort(3 uptakes 
of mariiK^ boilers whi(di hav(‘ steam 
and water in contact witli tlie 
])lateH 

W.G.—Abbreviation for ‘ Wire-Gauge.' 

Whale Oil.—Oil obtaiiu'd from tlie fat 
of the (h*e(‘nland whale 

Wharf Crane.—A type (d‘ crajie much 
used on dock and canal wharves, at 
goods yards, etc., where there are 
overhead beams whi(di can be utilised 
for su])porting the niac^hine. It is of 
the triangular form, and is geiuTally 
used for light work, bcdng operated 
by liajid. 

Wheatstone’s Bridge.—A special form 
of electlical bridge' for measuring or 
eom paring 
r(‘sist anees 
It consists ol 
tb?’(H‘ s(‘ls ot 
resistance 
coils whieli 
art' joined u]) 
w i t h the 
11 n k 11 o w n 
r e s i s t a n c e 
i n s u c h a 
manner that when the galvanometer 
used in connection with the bildge 
shows no dt'flection, a balance is 
obtaiiu'd, and the value of the un¬ 
known lesistance can tluui be easily 
(;alculat(‘d. f’he Wlieatstone’s Bridge 
provides th(* simplest and most 
accurate method of measuring any 
resistance from about one to one 
million ohms. 

Wheel.—A cinuilar frame or disc key(*d 
to a shaft so that it rotates with 
the shaft. It may have merely ta 
rotary motion, or one of rotation 
and translation, as when it runs on 
a rail. 



WlK'a(st()n(‘'s Dridgc' 



Wheel and Axle.—^A machine for raising 
loads, the essential parts being two 
cast iron 
s t a n d- 
ards, an 
axle, 
r o u n d 
whieli is 
coiled a 
rope (to 
the free 
end of 
which is 

attached ilu' load), and n whecd 
secured to the axle, to the rim of 
which wheel is applied the effort 
necessary for turning the axle and so 
coiling or uncoiling the rope, and lifting 
or lowering the load. (See also Winch ) 

Wheel Barrow.—^A form of wooden or 
metal box, generally with inclint'd 
sides, and havdng two handles and a 
wheel, by means of which it can be 
wheeled along the ground. Used for 
moving matt'rial from ])lace to place. 

Wheel Base.—Tin? distance between the 
centres of the front and back wheels 
of an automobile, a wagon, etc. 

Wheel Boss.—See Doss. 

Wheel Cutting.—'J’lie production of 
wheel teeth by cutting a blank. 

Wheel Draught.—In c(*rtain forms of 
brickwork setting for steam boilers, 
the flues are so arrangi'd that the 
furnace gases follow a circuitous path. 
Thus, when a Cornish boiler is set on 
a mid-fcat her, the gases, after leaving 
the flue tube at tlu' back end, flow 
down tine side of the boiler, wheel 
round at tlu' front and then flow again 
to the back end. This and similar 
arrangements are known as ‘ wheel 
draughts.’ 

Wheel Gearing.—Any arrangement of 
wheels by means of wbieh motion is 
transmitted from one shaft to another. 

Wheel Lathe.—A lathe siiecially ad¬ 
apted to turning the rims of w heels 

Wheel Moulding Machine.—A machine 
for the production of moulds for 
toothed wheels, in vvhich a tooth 
block, iiaving only two teeth, of the 
required proportions, is used for 
imparting to the sand the shape of 
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the teeth required, this block being barrel, thus obtaining double reduc- 

gradually worked round until the tioii or leverage, 

imprints for the whole of the teeth Whipping. —A term used in connection 
are formed in the mould. with the raising of loads by pulley 

Wheel Pit.- —A pit or excavation in block tackle, etc , to mean a sudden 

which a wat(T turbine wheel is placed. pulling on the rope whereby the load 

Also a pit pre})ared in the floor of a is raised briskly, 
workshop to facilitate the turning of Whipple Murphy Truss. —See Pratt 
large engine flywh('els. Tru.ss. 

Wheel Plate. —See Qi^ a grant Plate. Whirling. —A ])eculiar action which 

Wheel Race. —Se‘e Kacic. .sometimes occurs with rotating shafts 

Wheel Rim. — See. Kim. which are su})p()rted horizontally be- 

Wheel Segment. —Large wheels, par- tween Ix'arings. Thus at a certain 

ticularly engine flywh(X'ls, are oftcui .sjhsxI the shaft begins to vibrate, the 

built up of separate piec(‘s ; for axis, instead of rcunaming a horizontal 

exam])l(*, a boss (in one piece), a line, taking up a slightly bent, form, 

number of separate arms, and the and the action beconu's more pro¬ 
same number of pieces for the rim. no united as the speed of rotation in- 

The term ‘ wheel segment ’ is applied creases until a certain speed, t('rmc‘d 

to any one of the rim pieces. the ‘ critical speed,’ is reached, when 

Wheel teeth. —See Teeth. the shaft .settlt‘s down to steady 

Wheel Train. — See running. (See Critk at. Speed ) 
Train of Gear- Whirlpool Chamber. —^A small chambiT 
JNG, in a centrifugal pump, tin; special 

Wheel Tyre. — See function of which is to cause* tlie 

Tyre. velocity energy of the wat(*r to cfiange 

Wheel Valve. —Any to pressure energy with as little shock 

valve operal.t‘d by as possible, 

turning a wheel Whistle. —See Steam Whistle. 
secured to the White Bearing Metal. —See WnrrE 
spindle. Metals. 

Wheelwright, — One White Heat. —The temperature at whic*h 
who makes whe€*ls a heated mass exhibits a whiti* (tolour. 

WluH‘1 Vnlvo. or wheeled The temperature of furnace gases 
vehicles. having a white heat vari(*s from about 

Whinstone. —^A hard rough variety of 2350“ F, to 2800“ F , the latti'r tem- 

sandstonc. perature corresponding to what is 

Whip Crane. — A termed a dazzling white lu‘at. 

crane of the tyjie White Iron. —See Cast Iron. 
illustrated. Ex- White Metals. —Spt*(;ial alloys whicdi 
tensively used have low coeflicients of fricition and 

at railway goods which are suitable for lining shaft 

yards and j)lac(*s bearings, etc. 1’hcre an* ditfer(*nt 

where the loads varieties of tlujse metals, one of the ^ 

to be raised vary best known of winch is Babbit ’s 

considerably in Metal. (See Babbit's Metal.) 
character. In White Print. — See Ihio'roTYPE. 
this crane a rope Whitworth Bolts and Nuts. —Bolts and 
passes over a nuts having the Whitworth thread 
pulley and winds (See Whitworth Screw TIireag 

Whip Crane. Iq bamd and Bolt.) 

The barrel is "Wliitworth Fluid Compressed Steel —A 
rotated by winding the rope from a high quality of steel which has been 

large wheel on to another small subjected to great pressure whilst in 
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the mould. The metal is compact, of 
great strength, and free from the 
blow-holes so common in ordinary 
cast steel. 

Whitworth Screw Thread.—A screw 

thread of 
the section 
illusirat(^d. 
It is the 
form of 
thread 
most used 
Wliitwt)i l1i Screw Thread. for general 
purposes 



in thifi country. 

Wide Gauge.—See Broad Gauge. 

Willans Central Valve Engine.—An in¬ 
genious d(*sign of high-speed stea-m 
(‘iigiiie. The engine is single-acting, 
all the brasscjs and moving parts being 
eonstantly in conipD'ssion, so that tin* 
engine cannot knfx k when running 
at high speed. The valves art‘ of the 
piston ty])e, and Avork inside the 
piston rods Th(' engine was much 
used formerly for driving eleetrieal 
generators, but. of late years it 
a])})ears to have gone out of favour. 

Willans Straight Line Law.—Mr. P. W. 
Willans, many years ago, })ointed out 
that if the total stx'am consumption 
per hour of a throttling or constant 
expansion engiiu^ be plotted as ordi- 
nati's, with the horse jiower or the 
mean prt‘ssur(‘ as abscissae, t he plotted 
ptiints lie in a straight line, so that if 
W is the steam consumption, and P 
th(‘ mean ])ressur(s the results are 
e\[)ressed by the e(|uation, W — 
aV \ 6, where a and h are (jonstants. 
I'liis law is known! as the Willans 
Straiglit Line 
Law. 

Winch.—A ma¬ 
chine, of the 
form illus¬ 
trated, used 
for raising 
loads. It is 
really a form 
of wheel and 
axle provided 
with one or more pairs of toothed 
wheels, so that a greater mechanical 



Wiuoli 


advantage can be obtained from it 
than is possible when there is no 
gearing. If it contains one pair of 
toothed wheels, it is called a single- 
purchase winch (or crab), if tw^o 
jiairs, a double-purchase, and if three, 
a treble-pundiase winch. 

Wind Crack.—A crack or sjilit in a balk 
of timber, the result of shrinkage of 
the exterior surface. 

Wind Engine.—See Windmill. 

Winding.—A coil of wire wrapped round 
a core of an armature, an electro¬ 
magnet, etc. 

The term is also used to denote an 
irregularity in a surface intended to 
be a truly plane surface. 

Also, the term is used as a verb to 
denote the raising of a cage from a 
mine, the hauling of a truck up an 
incline, etc. 

Winding Drum.—A drum used iii con¬ 
nection with winding, the rope being 
wound round the drum, so that when 
the latter is rotated the cage or the 
truck, etc., will be raised or low'^ered 
according to the direction of the 
winding. 

Winding Engine.—A steam engine used 
at collieries for raising and lowering 
the cages. 

Winding Gear.—The gear used in con¬ 
nection with the winding of the cages 
up mine shafts, trucks up inclines, 
etc. 

Winding Strips.—See Parallel Strips. 

Windlass.-- Another name for a ‘ Wheel 
and Axle.’ 

Wind Mill.—A prime mover which 
utilises the force of the wind for the 
prodiKition of useful (mergy. 

Wind Pressure.—In designing a struc¬ 
ture, the pressure duo to the wind is 
often a most important consideration, 
being in some instances the greatest 
force the structure will have to resist. 
The horizontal force of the wind may 
be as much as 66 lbs. per sq. ft. of 
vertical surface. 

Wind Shields.—Shields used on auto¬ 
mobiles for jirotecting the riders from 
the wind. 

Wind Ties.—Tie rods used for preventing 
distortion of a roof, etc., by the wind. 


X 
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Wing Nut. 


Wing Compasses —Soe Quadrant Com¬ 
passes. 

Wing Nut.—A nut of the form illus¬ 
trated. It is intended to be screwed 
up by the fore- 
linger and the 
thumb. 

Wings of Aeroplane 
—^Thc ]>Janes of 
an aeroplane 
Wing Valve. — A 
valve provided 
with three or four 
wini^s in tiu* form 
of Hat plates east 
on the underside, 
the object of these wings being to 
serv'e as guides to the \alve as it is 
raised from or lowered on to its 
seating. It is important, that a. little 
clearance be left between the outer 
edges of the wings and th(‘. bore of 
the valve into which the wings fit, 
as oth(‘rwise risk of ‘ jainnung ’ of 
the valve may be incurred, a very 
serious risk in the (;ase of safety 
valves. 

Wiped Joint.—A joint formed in a lead 
pipe, or in the lead (jovering of a cable, 
by sf)r(‘aduig molten solchu* over the 
parts to be joined. 

Wiper.—A piece of rag, <‘t(;, for wiping 
the hands, or parts of machinery. 
Also, a cam follower ; i (‘ the piece 
which bears against the cam. 

Wiping Contact —An electrical contact 
between two conductors made by one 
of the c!onductors wiping or rubbing 
against the other. 

Wire.-—A metallic thread of uniform 
round section. IVladc of steel, iron, 
copjier, etc-. 

Wire Brush.—A brush having bristles 
of wire, and used for various purposi^s 
in workshops, such as cleaning files, 
castings, etc. 

Wire Drawing.—The manufacturo of 
wires by drawing rods of suitable size 
through holes in a draw plate ; first 
through a hole slightly smaller than 
the section of the rod itself ; then 
through a slightly smaller hole, and 
so on until the necessary gauge is 
obtained. 


Wire Gauge.—A gauge used for measur¬ 
ing the diameter of wire, or the 
thickness of sheet 
metal It is gomu*- 
ally in the form 
of a plat(' or disc 
in wh ic; h are 
formed numerous 
slots, tlio widths 
of which corre¬ 
spond with certain Wno Gaugo. 
sizes of wires and 
thicknesses of sheet miital 

Wire Gauze.—A tiiu' m(‘shwork of wire. 

Wire Nails.—Tough strong nails, of 
uniform circular or sijuare section. 
They have litlle tendency to split the 
wood, and are much used in pattern¬ 
making, etc. 

Wire Pliers.—A form of pliers specially 
adapted for the Ixmding of wire into 
small curves or loojis, the jaw\s being 
of small circular instivid of sipiare or 
rectangular section, as in the usual 
form of pliers 

Wire Ropes.—Ropiis made up of numer¬ 
ous steel wires of high tensile strength. 
They are mucli used for haulage and 
w Hiding. (!)ommonly these ropes con¬ 
sist of siv strands wound upon a 
hemp core, each strand consisting of 
six wires also wound about a hemp 
core. 

Wire Wheels.—Wheels used on auto¬ 
mobiles in which the hubs are joined 
to the rims by 
spokes of steel 
wire interlaced in 
such a manner 
that they secure 
the hub and the 
rim firmly to¬ 
gether. 

Wire-wound Arma¬ 
ture.—An arm a- Wire Wheels, 
ture whose wind¬ 
ings are composed of wires, in contra¬ 
distinction to one in which bars are 
used. 

Wiring.—The system of conductors in 
an electrical installation. Also the 
work of fitting and connecting up 
the conductors. 

Withe Handles —A long flexible handle 
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or shaft of a lianunrr, olc*. ; coiu- 
ijioiily coin]>o.s(Ml of a nuinlx'r of hazel 
rods lwist(‘d togethc'r. 

Wohler’s Experiments.—l^'auious expcri- 
incTits made inauy years a<>:o by 
Wohler, on Ix'lialf of the iVussiaii 
Ministry of (Vxiimeree, to sliovv the 
elleci of r(‘jx\iti‘d strc‘sses on iron and 
steel. Woh1(‘r enif)loyed some in¬ 
geniously contrived machines which 
enabled him to submit t.(*st ]>ieces to 
tiMisile, conijiressivi', and torsional 
sticss('s of varying amounts, some of 
lli(‘ variations bmng from zero to a 
maximum in tension or compression, 
others from a maximum of one kind 
of stii'ss to a maximum of th(‘oj)posit(‘ 
kind, and so on His results showed 
that the niimlxT of ajiplieations and 
removals of the* load riajuirixl to 
break a ti'st ])iece di'jxmds on the 
rang(‘ of stress By kc('})ing tlu* 
range wnlhm a certain limit, tla* 
numher of re[x*titioiis reipiired to 
produce failure^ may lx‘ r(‘nd(‘r*('d 
UKlctimtely great (S(‘e also Fatjot e 
and WuiJJ/ER's Law ) 

Wohler's Law “A laA\ diu* to Wohler ; 
torrnulated from the results of ins 
expermuMits (See Wohler's Ex- 
J’ERJMEXTS ) Th(‘ law^ is this:— 
‘ Bujrture of material may be caused 
by re])(‘att*d vibrations, none of which 
attains tlu*. ahsolute bri'aking limit, 
'riie dilTerenc(*s of the limiting strains 
are sufficient for the rupture of the 
material.’ 

Wood.—The solid ])art of trees 'J’rec 
trunks or branches sawn ready for 
use. (See Ttmrer ) 

Wood Ferrules.—Hollow cylindrical 
pieces of 
wood fitted 
over the 
ends of sur¬ 
face Gon- 
dmisertiibes 
between 
the tubes 
and the 
Wood Forrulos. edges of the 

holes in 

the tube plates, to keep the tube ends 
tight in the holes. 


Wood Hematite.— A form of brown 
hematite resenil)Jing wixxi inas- 
miieli as it is eoinposed of con- 
eentrie layers alternately dark and 
light. 

Woodite,—A sjxcial prejraration used 
for the manufaeiiire of packings, 
w ashers, etc. 

Wood, Preservation of. — See (Jreosot- 
iNo and Kvanisixo. 

Wood Turning.—The turning of wood 
in the lathe. 

Woodworker’s Vice. — This is commonly 
of the 
form illus¬ 
trated 

Woolf En¬ 
gine.— An 
eaily tyjie 
of doul)l(‘- 
a c t i n g 

steam (‘ii- Woodwoi Ucr's Vico. 
gin(‘ of the 

b<‘ani type, introduced by Woolf in 
1S04, and Inning two uneijiial 
cyhndm’s side by suh^ at om* (md of 
tlie beam. 

Wootz Steel.— A steel at one tnm^ im- 
port(‘d to this country from India, 
and well suitixl for th(' maniifacdure 
of liiK' cutting tools. 

Work.—111 the study of Mechanics, this 
term is usixl to denote tlu* product of 
a force and the distance through 
which the forei^ is i*verted, ’i’lie unit 
of w^ork is the foot-pound. (See 
E(X)T- Pol US'D ) 

The term is also used in the 
workshop to mean a easting, a 
forging, etc , wdiie.h is undc'rgoing 
some ojieration, such as drilling, turn¬ 
ing, etc. 

Work Diagram.— A diagram the ordin¬ 
ates of w'hie-h represent forei', and the 
a,hs(5issae distances niovixl through 
by the force, so that the ari'a of thci 
diagram rejiresents the work done by 
the force in movdng through the full 
distance. (See Diagram of Work 
Done.) 

Working Barrel. — The cylindrical 
casting of a pump, in which the 
plunger or the ram moves to and 
fro. 
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Working Beam. —^Tho osoillating boiun 
of a beam engine. 

Working Drawing. — A drawing con¬ 
taining th(^ dimensions of a 
machine or struct ure, or some 
detail of a macliinc* or slrnclure, 
which dinicMisions have to be worked 
to in the n}akiiig of the machine', 
etc. 

Working Fit. —A iit of one part into 
another such that t he two parts can 
work satisfactorily togc^ther. 

Working Fluid. —See Motive Power 

Working Load. — The ordinary load 
on a machine or a structure, as 
distinguished from a test or otlun* 
load. 

Working Parts. — (ienerally, lhos<‘ 
parts of a machine which are in 
motion during the working of tlie 
macliine. 

Working Pressure. —The pressure at 
which a vessel such as a boiler, an 
engine cylinder, etc., is intended to 
work, as distinguished from the test 
or other pr<‘ssure. 

Working Stress. —'I’hc stress to which a 
member of a machine or structure is 
exposed under normal working con¬ 
ditions. It is equal to the Ultimate 
Stress divided by the Factor of 
Safety. 

Workshop. — A pkujc whent^ any 
kind of mechanical work is carried 
on. 

Worm. — A form of screw^ thread 
running round a .shaft, and used 
for imparting a slow' motion to 
a wheel, tc'mu'd a worm wheel, 
w'hicli is k(‘yi‘d to a. shaft arranged 
at right 
angles to 
the driving 
shaft. 

Worm Gear¬ 
ing. —(1 ear- 
in g com- 
])osed of a 
vorm and 

Worm Gearing. a W' o r m 

wheel. 

Worm Wheel.—See Worm. 

Worthington Pump (Duplex ).—A steam 
driven pump, having two steam 
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cylinders arranged side by side, each 
])ision of wdiich is directly connected 
t o a 
j> u m ]) 

pluug(T. 

'J' h e 
s 1 i d e 
V a 1 V 
of ea<‘h 
s i c a m 

(; y 1 i n- W«)ilhmj/(()n Pump (Duplex) 

(1 e r is 

worked by a lever w hich is itsc*lf oscil¬ 
lated by the piston rod of tlui adjaeent 
cyliuder ; in other w^ords, eacli piston 
rod works the o])|)osite slide valve. 

Wrench.—A s})anner. 

Wrist Pin .—A i)in proj(*(jting fi'om a 
wrist plate, as for example the one to 
which the ecec'ntric rod end of a 
(bi'lisH engim* valvc' gear is s(*cured. 
A gudgeon pin is soiiH'times called a 
wrist ])in by automobile engineers. 

Wrist Plate.— An oscillating disc, used 
in connection an ith Corliss valve gear, 
and w^orked by an (‘ce(‘ntric, the 
motion of the WTist plate b(‘ing 
em])loyed for ojKTating the valves. 
(See Corliss Eng ink and Corliss 

\ALVES) 

Wrought Iron.—Tlie purest form of iron, 
being nearly th(‘ ])ure metal. Tt is 
made by tlu' jiuddling pro(!(‘ss (see 
PuDDLiNiJ IbtocKss) Aft('r the 
metal is removed from th(‘ puddling 
furnace, in tlu* form of larg(‘ lialls 
weighing al)out 70 lbs. (‘ach, it is 
hammered and sqiiet'/.ed, with the 
object of removing slag, etc , the 
lialls being gradually converted into 
rectangular blo(;ks called ‘ blooms.' 
This constitutes w'hat is knoAvn as the 
‘ shingling ’ procc'ss. ’^riie blooms 
are next rolk'd into bars (‘ puddle 
bar'), after which, with the object of 
improving the ({uality of the metal, 
the bars are cut iij) and piled in heaps, 
ndu'ated, and rolled down again. 
Th(‘so ])rocess€\s, known as ‘ piling,’ 
‘reheating,’ and ‘rolling,’ may be 
repeatt'd once, twice, or three times, 
t he resulting metal being respectively 
‘best,’ ‘best best,’ ‘best, best, 
best ’ (or ‘ treble best') wrought 
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iron. Wrought iron is tough, ductile, 
and very wcldahlt* Its t(Misile 
stnMigih is about IS to 22 tons per 
S(]. in The nu'tal has liecn largely 
sujx'rseded by mild steel, which is 
stronger and more duetilo. It is still 
largely used in the manufacture of 
chains, piping, etc. 

Wrought Iron and Mild Steel Pulleys.— 

Pulleys made mostly or entirely of 
wrought iron or mild steel, as opposed 
to east iron ])ulleys Such pulleys 
are in lu'arly ev(Ty way siijx'rior to 
east iron pulh'ys, sinec^ they are free 
from initial strains, vc'ry much 
st rong(‘r, and ahogetluT more reliable. 

Wrought Iron Boilers.—Poilers con¬ 
st rneb'd t)f Avrouglit 11‘on ])lates are 
never made nowadavs, having lieen 
entirc'ly su])ers(‘(led liy plates of mild 
steel, which is superior both in 


strength and ductility to wrought 
iron. 

Wrought Iron Castings.— See Mitis 
Castings. 

Wrought Iron Chains.—^Wrought iron is 
an exeidlent material for the manu¬ 
facture of chains on account of its 
toughness, suitability for withstand¬ 
ing sev'ero stresses and shocks, and 
])a7di(;ularly its weldability ; and the 
gr(*at maiority of chains are made 
of this material, steed only being 
used to a limited extent in the 
manufacture of what are calk'd 
Weldless (liaiiis. (S(iO Weldlioss 
Chains.) 

Wrought Iron Pipes.—J^ijM's of wrought 
iron are much usi'd in the smaller 
sizes, for conveying gas, water, and 
steam. 

Wrought steel. —See Mild Steel. 


y 


Yank.- A w'orksho]) term ineaning to 
j(‘ils, juill, or twist something. 

Yard.—A unit of k'ngt h, i v. the distance 
l)etw(‘('n two maiks on a certain 
l)r()iiz(‘ bar when at a t(*m])erature of 
1)0 ’ The yard is equal to 3 ft , or 
to 30 ins. ddiere arc* 1700 yards to 
tiie mile. 

The t<^rm ‘ yai'd is also used to 
d(‘iJ0te an enclosure of ground ad¬ 
joining a wau'ks wlu're certain ojiera- 
tions ar(‘ earned ofi 

Yard Traveller.—An overhead travelling 
crane used about a 



in the form of a 
of which the steam 


yard. 

Yarrow Boiler. — A 
water-tube boiler 
largely ust*d in 
marine ])i*actice, 
the essential parts 
being a steam 
drum, two water 
drums, and the 
watcT tubes. The 
boiler is arranged 
triangular prism, 
drum forms the 


apex, and the tubes the two slo})ing 
sides; the \vat(‘r drums aie placed 
holow^, one at eacli hottom corner of 
the prism, Ix'ing connected wdth the 
st(‘am drum ]>y the tubes. 

Yawing.—An ac'romintieal term used to 
denote an oscillation from side to side 
of an aero])lane. 

Y-Connection.—Si'c Star Connection. 

Y-Current.—^An elcctrii^al (uirront bow¬ 
ing along any one of tl:e thrc'c 
windings of a gem'rator wdiich arc 
connected in the manner knowui as 
the ‘ Star C-onnection.' (See Star 
O oNNECiTION.) 

Yellow Brass.—See Yellow Metal. 

Yellow Metal.—An alloy of copper, zinc, 
and tin, in the proportions of 70 of 
co])})er, 29 of zinc, and J of tin. It is 
a chcay) form of brass. 

Yellow Ochre.—yellowish coloured 
ore of iron. A form of brown 
hematite. 

Yellow Pine.—A timber much used for 
pattern-making and general joinery 
purposes. 

Yield.—See Capacity. 
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Yield Point. —When a bar of wrought 
iron or mild steel is pulled in a tensile 
testing machine, the extensions are at 
first Hjnall and ])roportional 1o the 
loads producing them. This a])plies 
until the elastic limit is reached, after 
which the exicnsions are no longer 
f)r()j)ortional to the loads. Shortly 
after the elastic limit is passed, a 
point is reached at which the s]>eeimen 
draws out/ eonsiderahly, the ext(‘n- 
sions for equal increments of the load 


being many times greater than before; 
this point is known as the ‘ Yield 
Point.’ 

Yoke. —I’lie main outer frame, generally 
of cast steel, of a dynamo or a motor, 
to Avhieli the pole pie(;es ai’O s('- 
cijivd. Also a piece of soft iron 
(•(mnecting the ends of the core of 
an eleetro-nnign<d of the horsc-shoo 
tyjic. 

Young's Modulus.— 8ee Modulus of 

Klasticmty. 


z 


Z. —The letter Z is commonly used to 
re[)resent the modulus of a section. 

Zero.- A term much used in engineering 
science to nuMu nothing, 0. (See also 
Absoi.ute Zero ) 

Zero, Absolute.—S(‘e Absolute Zero. 

Zeuner Diagram.—A veiy witl(‘ly used 
valve diagram, so call<‘d b(*(;ause it 
was introdue(‘d ])y Dr. Zeuner 

”ig-Zag 
Riveting. 
Riveting 
arrang(‘d 
i 11 t h e 
mann(‘r 
shown by 
the illus¬ 
tration. 

Zinc. —A bluish-white coloured imdal. 



Zig-Zag llivetiiig. 


having metallic lustre. It is 
used for a vaitety of purposes in 
engineering: in the manufaidure 
of galvanis(Hl iron, for example; m 
\o!tnie cells for th(‘ m^gative ])tat(‘s ; 
for the easting of oinamental 
artiel(‘s, and as a eonsiitmait of 
a number of alloys, (‘te. (^hernieal 
symbol, Zn 

Zones.— A tman used in ronn(‘etion 
with blast turnae(‘s to diaiote separati' 
[loitions of a furnaei*, (‘ai'h lying 
lietw'cen two pai’dll(‘l horizontal 
sections, in each of which e<‘rtain 
chemical dia'omposit ions .ind changes 
take place 

Zoom.—An aeronautical term us(‘d 
to mean a climb at a V(*ry stt'ep 
angle. 


KP. P.ATA 

This errata, refers only to tin* early prints in -which the original 
errors oeeuned 

'Accumulator {Ehr/nral)' should iv.id ‘Accumulator {SM/oftal) ’ 

„ 7. ‘ Air Sock ’ should omiI ‘ Air Lock.’ 

„ liy. ‘ Gauge. In Kailua \ Work the term is used to diMiolc the dii^UniLP 
bplivePH the ce/zOrs’ should read '‘distance between the running 
or head edges.^ 

„ L‘t7. Hydraulic Mean Depth. 


llt'pfh is 


TT, . t 


Un. Hydrochloric Acid. ‘ An agneons solution ’ should read ‘ An aqueous’ 
Piston Rod. ‘ srvno tlirust iiu|Kis<*d c-n the (:ytinde‘r ’ should read 
‘ Severe sidi -tluust imposed on the cylinder walls.’ 
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Surface Measure 

This measure involves the use of length and breadth. The 
units of surface measure, with the exception of the acre, are squares, 
the sides of which are linear units. Hence a square foot is a square 
eacli side of which is one foot long. 


Superficial or Square Measure 


144 sq. inches 

make 

1 sq. foot. Written 

sq. ft. 

9 sq. feet 

>> 

1 sq. yard. 

sq. yd. 

30^ sq. yards 

>> 

I sq. rod, pole 

or perch ,, 

P- 

40 perches 

>> 

I rood ,, 

r. 

4 rds. or 4840 yds 

• ff 

I acre „ 

a. 

10000 sq. links 

it 

I sq. chain. 


10 sq. chains 

if 

I S(j. acre. 



The cliief diffic\illy m operating square measures is the re¬ 
duction from poles to yards and from yards to poles. The follow¬ 
ing examples will make this clear. In Example 5 the poles are 
first multiplied by 30 and then by the two results being added 
together. In ExanqJe 6, since 30^ square yards or 121 quarter 
square yards make a square pole, tlie square yards are first 
rediu ed to quarter square yards, and these quarter square yards 
are then brought to square poles by dividing by 121. 


Example 5. Reduce 6 acres 3 roods 28 poles to square yards. 

acres roods poles 

6 3 28 

A 

27 roods 

^40 

1108 poles 

33240 

277 

33517 sq. yards. ANSWER. 
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Example 6. Bring 59873 square yards to acres. 

59873 

_4 

11 )239492 'I 

11 )21772 33 quarter sq. yards, or sq. yards. 

197^ +3 1 

4)49 roods 19 poles 81 sq. yards. 

12 acres i rood 19 poles 8^ sq. yards. Answer. 


Solid Measure, Cubic Measure, or Measure of Volume 

Tlic units ol volumes are cubes (lienee tlic name “cubic 
measure ”), the edges of which arc linear units. For instance, a 
cubic foot is a cube whose edges are all one foot in length. Conse¬ 
quently, in measuring volumes, the scale increases by cubes of the 
linear units. 


Cubic or Solid Measure 

1728 cubic inches make i mbic foot. Written c. ft. 

27 cubic feet „ i cubic yard. „ c. yd. 
42 cubic feet „ i ton of shipping. 

In solving problems relating to cubic measure no difficulty 
will be experienced provided the above table is well known. 


Measures of Capacity or Liquid Measure 

The principal measure of liquids is called a Gallon. The 
imperial gallon contains 277|- cubic inches, which is exactly 10 lbs. 
The imperial Bushel contains 80 lbs. of distilled water, or 2218J 
cubic inches. 


Liquid Measure 

4 gills make i pint =34f cubic inches. 
2 pints ,, I quart =69^^ ,, „ 

4 quarts „ i gallon =277^ „ „ 

8 gallons ,, i bushel =22i8J ,, „ 
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It is customary to use a similar measure for certain dry Roods 
such as corn, peas, etc., and to speak of a quantity by its volume 
instead of its weight. Hence we get the following table :— 

Corn or Dry Measure 

4 giUs make i pint. 

2 pints „ I quart. 

4 quarts „ i gallon. 

2 gallons „ I peck. 

4 pecks „ I bushel. 

8 bushels „ i quarter. 

4 quarters „ i ton (of .shipping). 

THE METRIC SYSTEM 

ThI': Metrit; System oI Weights and Measures is used in France, 
Belgium, Italy, Holland, Nomay, Portugal, Russia, Rumania, 
Sjiain, Sweden, Switzerland, Austria-Hungary, Germany, and, to a 
small extent, in America. It is used in the United Kingdom 
almost exclusively for scientific calculations, although its use is 
now becoming more general in engineering trades, especially 
motor engineering and aviation. 

Linear Measure 

Tlie unit of length is the Metre. This unit is divided and 
multiplied decimally, and the size of tlie measure obtained is 
shown by one of the following prefixes;— 

For divisions, milli=^Yii'«<)' o ooi 
centi=-y-5(,, or o oi 
deci=-ji(>, or o'l. 

For multiples, Deca=io 
Hecto= loo 
Kilo=iooo 
Myria= loooo. 

Hence we obtain the following table ;— 

Linear Measure 

10 millimetres, written mm.^one centimetre, written cm. 


lo centimetres 

=one decimetre. 

,, dm. 

10 decimetres. 

=one metre. 

„ m. 

lo metres, 

=one decametre. 

,, Dm. 

lo decametres. 

=one hectometre. 

,, Hra. 

lO hectometres. 

«=one kilometre. 

„ Km. 

10 kilometres, 

=one niyriametre. 

„ myrm 
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Hence, looo mm.=one metre. l Dm.= io metres. 

100 cm.= „ metre. i Hm.=ioo „ 

10 dm.= „ metre. i Km.==iooo „ 

A little consideration will show that a length given in any one 

of the above measures can be expressed in terms of another by 
simply moving the decimal point to the right or left. For example, 
a length in millimetres can be changed into metres by moving the 
decimal point three places to the left : thus 

71856625 mm.=7i856'625 metres. 

To change the metres into kilometres, the decimal point must 
be moved three places further to the left : thus 

7i 856'625 metres=7i‘856625 kilometres. 

A similar method is used to convert a higher measure to a 
lower, except that the decimal point is moved the required number 
of places to the right. For instance, to change from kilometres to 
metres, the decimal point is moved three places to the right; thus 

38‘653243 kilometres= 38653-243 metres, 

while to change these metres into centimetres, the decimal point 
is moved two places further to the right : thus 

38653'243 metres=3865324‘3 centimetres. 

It is convenient to bear in mind that a metre is 39'37079 inches, 
so that all measures expressed in either the British or tlie Metric 
System can be easily converted into measures t)f the other system. 
The following table of approximate equivalents in the British and 
Metric Systems will be found to be very useful :— 

One inch=2-539954 cm. i cm. =0-393708 inch. 

One foot=3-047945 dm. i metre= i-093633 yards. 

One yard=o-9i4383 metre. i Km. =0-6213824 mile. 

One mile= I-609315 Km. i Km. =5 furlongs. 

Example 1. How many myriametres are there in 427000375 
millimetres ? 

427600375 mm.=427600-375 metres. 

427-600375 Km. 

=42-7600375 myrm. ANSWER. 

Example 2. Express 7] yards in terms of metres. 

One yard= 0-914383 metre. 

0-914383 

_rs 

4571915 

6400681 

6-8578725 metres. Answer. 
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Square Measure 

In the Metric System the table Icr measuring areas is obtained 
from tlie Metric Linear Measure in the same way as the British 
Square Measure is obtained from the British Linear Measure. 
Hence, since the unit of area is a square, each side of which is a 
linear unit, tlie principal unit of area is the Square Metre, 

Table of Square Measure 

100 square millimetres, written sq. mm.^ t square centimetre, 

written sq. cm. 

TOO ,, cen1imetr(‘s --^i square decimetre, 

written sq. dm. 

TOO ,, decimetres =T square metre, 

. written sq. m. 

100 ,, metres =i square decametre, 

written sc^. Dm. 

TOO ,, decametres — i .square hectometre, 

written sq, Hm. 

TOO ,, liectometres =i square kilometre, 

written sq. Km. 

Ill measuring land a square decametre is called an Are, and a 
.squuie hei tometre is ( ailed a Hectare. Hence we have :— 

Table of Land Measure 

TOO centiarcs, written ca.--1 are, written a. 

TOO ares =i hectare, written Ha. 

TOO hectares square kilometre, written sq. Km. 

The following table will be found to be very useful in 
coinau'sions :— 

Sq. metre --I’lqb sq. yards. Sq. inch^-G’qsi sq. cm. 

Are = -119*603 sq. yards. Sq. foot -=928*997 sq. cm. 

Hectare -‘47i acres, Sq. yard=-o*836 sq. m. 

Sq. Kilometre-^0*386 sq. mile. Acre =0*40467 Ha. 

It should be carefully noted m converting from one unit to 
another that when the Are is the unit, the point is moved as in 
linear measure, but when the Square Metre is the unit, the point 
is moved twice as far as in linear measure. For 

100 ares=i hectare. 

10,000 sq. cm. =i sq. metre. 

10,000 sq. nietres=l sq. hectometre. 
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Example 3. Express 63972 centiarcs in ares and hectares. 

Since 100 centiares=i arc, 

then 63972 centiares= 63972 ares. Answer. 

Again, since 100 ares=l hectare, then 63972 ares=6-3972 
hectares. Answer. 

Example 4. Reduce 7 sq. m. 4 sq. dm. 42 sq. cm. to square 
centimetres. 

7 sq. m. 4 sq. dm. 42 sq. cm.= (7X10000+4X100+42) sq. cm. 

=70000+400+42 sq. cm. 

= 70442 sq. cm. Answer. 

A careful study of this example shows that the reduction could 
have been carried out by expressing the measure in the form 
7 sq. m. 04 sq. dm. 42 sep cm., and then writing the figures down 
in the order in which they occur. 

Example 5. Redtue 3 sq. dm. 18 sq. mm. to square millimetres. 

3 sq. dm. 18 sq. nnn.=3 stp dm. 00 sep cm. 18 sq. mm. 

=30018 sq. mill. Answer. 

Example 6. Reduce 55 sq. yds. 7 sq. ft. 126 sq. in. to square 
metres. 

55 sq. yds. 7 sq. ft. 126 sq. in.=55-875 sq. yds. 

But 0*836 bq. m,^i sq. yd. 

55-875xo-836=46-7ii5 sq. m. 

.•. 46-7115 sq. m.=46 sq. m. 7115 sq. cm. Answer. 

Measure of Volume and Capacity 

The Metric Measures of volume ai e obtained from the corre¬ 
sponding measures of length m the same way as the British 
Measures of volume. The principal unit is the Cubic Metre. 

Measure of Volume 

1000 cubic millimetres, written c.mm.= i cubic centimetre, 

written c.cm. 

1000 ,, centimetres <=i cubic decimetre, 

written c.dm. 

1000 „ decimetres =i cubic metre, 

written c.m. 

When dealing with liquids, the cubic decimetre is called a 
Litre, and the following table is used :— 
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Measure of Capacity 

10 centilitres, written decilitre, written dl. 

10 decilitres =i litre ,, 1. 

lo litres =i decalitre DL 

lo decalitres =i hectolitre „ HI. 

It is convenient to remember the following relations 

I cub. decimetre, or i litrc= 176077 pints= 61 *02705 cub. in. 

I cub. metre, or kilolitre - 220*096676 gals.= 35 * 3 i 658 cub. ft. 
1 quart =-1*13586 litres. 

Example 7. Express 28*013646 c.m. in cubic decimetres, 
28*017)646 c.m.--28*oi3646x 1000= 28013*646 c.dm. 

Answer. 

Example 8. Express in gallons and also in cubic feet 135 litres, 

135x1*76077-23770395 pints 

— 29 gallons 570395 pints. Answer. 

135x61*02705--8238*65175 cub. hi. 

— 4 cub, ft. 1326*65175 cub, in. Answer. 

Measure of Weight 

The principle unit of weight is the Gram, which is the weight 
of a cubic centimetre of water, taken at its greatest density. The 
jaefixes used luive the same value as those adopted in the linear 
measure. 

Measure of Weight 

10 milligrams, written mg. 1 centigram, written eg. 


10 centigrams 

-- I decigram „ 

dg. 

10 decigrams 

= i gram „ 

g- 

10 grams 

— I decagram „ 

Dg- 

10 decagrams 

— I hectogram „ 

Hg. 

10 hectograms 

— I kilogram „ 

Kg. 

I quintal „ 

q.—100 kilograms. 


I tonne „ 

t.—1000 kilograms. 



It will be found to be very convenient to note the following 
relations between capacity and weight :— 

I cubic cm. of water weighs i gram. 

I litre of water „ i kilogram. 

I cubic metre of water „ i ton. 
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For tlic purposes of converting from the Metric System to the 
BritivSh System, and vice versa, the following relations should be 
noted:— 

Gram =15*423 grains. Grain--0*0648 gram. 
Kilogram=-2*2046 lbs. lb. =-0*4536 kilogram 

Tonne --0*9842 ton. ton =-1*016048 tonnes. 

Example (). Express 682*73 g. as kilograms. 

68273 g.=68*273 Dg.=6*8273 Hg.- 0*68273 Kg. Answer. 


Money 

In France, Belgium, and Switzerland, tlie jirincipal coin in use 
is called the Franc, and this is divided into 100 parts each called 
a Centime. A franc is worth about 9}d. in Fnghsh money. The 
French money table runs as follows :— 

10 centimes make one decime, written d. 

10 decimes „ „ franc ,, fr. 

The dccime, however, is ^ely seldom us('d, and amounts are 
quoted in francs and centimes, for instance :— 

112*05 fr. is read 112 francs 5 centimes. 

The reduction of money is very simple, as the following 
example will show. 

Example 10. Reduce 36 fr, 12 c, to ceniimes. 

36 fr. 12 (.-=36*12 ir. 

=-3612 centimes. 

In order to convert Frencli money into its English equivalent 
it should be noted that 25 francs is equivalent to ;^i. 

Example 11. What is the value of 78432 fr. 25 c. in English 
money ? 

78432 fr. 25 0.-78432*25 fr. 

^£ 7843£25 

25 

=313729 

= ^3137.5s- Answer. 

In Germany ilie principal coin is the Mark, and this is divided 
into 100 equal parts, each of which is called a Pfennig. A mark 
is approximately equal to one shilling, so that conversion to English 
money or vice versa is easy. 
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The Dollar is llie chief coin in the United States, and this is 
also divided into lOO parts, each of which is called a Cent. The 
dollar is equivalent to about 4s. 2d. 


Addition, Subtraction, Multiplication, and Division 

In order to add or subtract quantities in the Metric System, 
two methods can be adopted. Either the measures are placed in 
columns one under another, or each is reduced to its lowest de¬ 
nomination. The example below shows the two methods, but the 
second is the simpler and by far the better method. 


Example 12. Add together 3 m. 2 cm. 5 mm. ; 5 m. 2 cm. l mm .; 
8 m. 5 cm. 6 mm. 


(a) Dm. m. dm. cm. mm. (b) mm. 

3025 3025 

5021 5021 

8056 8056 

I 6102 16102 


Answer. i Dm. 6 m. i dm. 2 mm. 

Answer. 


In the case of multiplication and division tlie quantities should 
always be expressed in their lowest denomination, and then worked 
out like ordinary numbers. 

Example 13. Multiply 6 g. 4 eg. 3 mg. by 25. 

6043 

_ ^ 

30215 

1 2086 

151075= J Hg. 5 Dg. I g. 7 eg, 5 mg. Answer. 

Example 14. Divide 12 Km. 2 Hm. 40 m. by 34. 

34)12240(360 

102 

204 

204 

r . . 3 Hm. 6 Dm. Answer. 
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